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INTRODUCTION 
 
This document represents the U.S. Fish and Wildlife Service’s (Service) Biological Opinion 
(Opinion) based on our review of the proposed Index-Galena Road Relocation project located on 
and adjacent to the North Fork Skykomish River in Snohomish County, Washington, and its 
effects on the bull trout (Salvelinus confluentus), marbled murrelet (Brachyramphus 
marmoratus), northern spotted owl (Strix occidentalis caurina), and designated bull trout critical 
habitat, in accordance with section 7 of the Endangered Species Act of 1973, as amended (16 
U.S.C. 1531 et seq.)(Act).   
 
On September 11, 2015, we received a Biological Assessment (BA) from the Federal Highway 
Administration (FHWA) providing information in support of a “may affect, likely to adversely 
affect” determination for the bull trout.  On April 21, 2016, we received a BA amendment 
providing additional information, including revised “may affect, likely to adversely affect” 
determinations for the marbled murrelet and northern spotted owl.  This Opinion is based on 
information provided in the August 2015 BA, a site visit conducted on January 12, 2016, the 
April 2016 BA amendment, September 2016 Environmental Assessment, telephone 
conversations, and other sources of information cited in the Opinion.  A complete record of this 
consultation is on file at the Service’s Washington Fish and Wildlife Office in Lacey, 
Washington. 
 
 
CONSULTATION HISTORY 
 
The following is a summary of important events associated with this consultation: 
 
 A BA was received from the FHWA on September 11, 2015. 

 
 A site visit was conducted on January 12, 2016, with participation from the Washington 

State Department of Transportation – Highways and Local Programs Office (WSDOT) 
and Snohomish County Public Works (County). 

 
 A BA amendment was received from the FHWA on April 21, 2016.  Formal consultation 

was initiated on April 21, 2016. 
 
 A copy of the draft Opinion was provided to the FHWA, WSDOT, and County on 

December 1, 2016. 
 
 Comments for the draft Opinion were received on December 8 and 29, 2016. 

 
 
CONCURRENCE FOR THE NORTHERN SPOTTED OWL 
 
On April 21, 2016, we received a BA amendment providing information in support of a “may 
affect, likely to adversely affect” determination for the northern spotted owl.  However, upon the 
Service’s full review of the environmental baseline, the foreseeable direct and indirect effects of 
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the proposed action, the effects of interrelated and interdependent actions, and the cumulative 
effects that are reasonably certain to occur in the action area, we conclude that the proposed 
action “may affect” but is “not likely to adversely affect” the northern spotted owl, its habitat, 
and prey resources.  This concurrence section provides the Service’s rationale for concurring 
with a “may affect, not likely to adversely affect” determination for the northern spotted owl. 
 
The FHWA, WSDOT, and County Public Works propose to relocate an approximately one half-
mile long (0.5 mile) section of the Index-Galena Road.  The proposed project will shift the 
existing roadway alignment to the south and establish a relocated roadway section upslope from 
the existing damaged roadway.  The new alignment will require constructing a series of 
moderate to deep cuts and fills to provide a grade suitable for motor vehicles.  Use of low-
volume roadway design standards and guardrail sections will reduce the required roadway width. 
 
Construction of the new alignment and proposed features will require substantial clearing and 
grading.  The project area is estimated at 11.5 acres (FHWA, WSDOT, and Snohomish County 
2016, p. 15) to 12.2 acres (Snohomish County Public Works 2015, p. 9).  The clearing limits 
along the new roadway alignment will be logged.  Between 8.3 acres (FHWA, WSDOT, and 
Snohomish County 2016, p. 15) and 8.9 acres (Snohomish County Public Works 2015, p.10) will 
be restored at project completion with native plantings. 
 
Construction of the new roadway section will require removing large rock obstructions from at 
least 550 linear ft of the alignment (Snohomish County Public Works 2015, p. 9; Snohomish 
County Public Works 2016, pp. 1-4).  Conventional earth moving equipment will be used in 
combination with hydraulic hammers (or hoe rams), and rock drilling and blasting to remove 
these large rock obstructions as they are encountered and construction progresses along the new 
alignment.  A typical day removing large rock obstructions will include two or more hours of 
pre-drilling, followed by one or two controlled blasts, and two or more hours of additional work 
using hydraulic hammers and excavators (Snohomish County Public Works 2016, p. 1). 
 
The FHWA, WSDOT, and County have proposed conservation measures to avoid and reduce 
impacts during construction (Snohomish County Public Works 2015, pp. 10, 13, 14; FHWA, 
WSDOT, and Snohomish County 2016, pp. 49, 50, 54, 55, 59, 60, 67-69).  These conservation 
measures include the following, which we expect will avoid and reduce exposures and effects to 
the northern spotted owl: 
 
 Between April 1 and September 23, all work will start 2 hours after sunrise and stop 2 

hours before sunset. 
 
 The County will monitor replanted areas for 10 years to ensure mitigation success. 

 
The terrestrial boundaries of the action area were defined based on the extent of temporary sound 
and visual disturbance that will result during construction.  The Service conducted an 
independent analysis of in-air sound generation and attenuation using conservative assumptions.  
The Service has determined that temporary increased sound levels associated with routine 
construction activities are likely to exceed ambient, background sound levels to a distance of 
approximately 2,000 ft.  However, sound levels resulting from blasting operations will attenuate 
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to 70 dBA (A-weighted decibels referenced to 20 micropascals) at a distance of approximately 
1.5 miles, and to 92 dBA at a distance of approximately 0.2 mile.  Based on the elevated sound 
levels, the terrestrial boundaries of the action area extend to a distance of at least 1.5 miles. 
 
Construction of the proposed project will result in temporary increases in sound and visual 
disturbance for the duration of two or three construction seasons (April through October).  If 
northern spotted owls nest, roost, forage, or disperse in the action area they may experience 
temporary elevated levels of disturbance. 
 
The surrounding landscape includes both deciduous dominated and mixed coniferous-deciduous 
forest.  Within the project area and limits of construction these forested habitats consist mostly of 
mixed second growth stands located on rugged, steep, northwest-facing slopes.  The closest 
designated late-successional reserves (LSRs) are located approximately one-half (0.5) mile to the 
southeast where mature forest can be found at higher elevations (Snohomish County Public 
Works 2015b, p. 22). 
 
Observations made in the field on January 12, 2016, confirm that the second growth stands 
located within the project area do not provide suitable nesting, roosting, or foraging habitat for 
the northern spotted owl.  We conducted a field reconnaissance of the proposed right-of-way and 
surrounding forested habitats.  These stands do exhibit high canopy closure (>70 percent) at 
some locations.  However, trees are mostly less than 30 inches in diameter-at-breast-height 
(dbh).  A multi-storied canopy, large overstory trees, broken-topped trees, large snags, large 
accumulations of fallen trees, and large cavities suitable for northern spotted owl nest sites are all 
generally absent.  These stands do provide suitable northern spotted owl dispersal habitat. 
 
Two historic northern spotted owl activity centers, and portions of three territories, are located 
within 4 miles of the project area:  Barclay Creek (Pair or Reproductive, 1989; Last Status - Pair, 
1992); Silver Creek (Pair or Reproductive, 1984; Last Status - Single, 1989); and, Trout Creek 
(Resident Territorial Single, 1987; Last Status - Single, 1987).  No protocol surveys have been 
completed in the action area during the last 20 years.  The nearest designated critical habitat for 
the northern spotted owl is located to the southeast at a distance of at least 2,000 ft. 
 
In the absence of reliable current survey data to describe occupancy, we used available 
rangewide maps of nesting and roosting habitat produced by MaxEnt species distribution 
modeling (with 2012 aerial imagery) to predict landscape-scale patterns of northern spotted owl 
habitat suitability and distribution (Davis et al. 2016).  A coarse-scaled spatial analysis of these 
data and model outputs suggests that the action area, extending to a distance of approximately 
1.5 miles, is approximately 6,665 acres in size and contains approximately 2,332 acres of 
suitable to highly suitable northern spotted owl habitat.  These patches of suitable habitat are 
fragmented and discontinuous (Figure 1).  These suitable habitats are located upslope, across the 
valley, and higher on the valley walls than the project area.  This same analysis suggests that of 
the approximately 488 acres (total) located within 0.25 mile of the project corridor, only 26 acres 
represent suitable to highly suitable northern spotted owl habitat (Figure 2). 
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The Service concludes it is extremely unlikely that northern spotted owls nest, roost, or forage 
within 0.25 mile of the project corridor.  Suitable habitats are fragmented and discontinuous.  
Given the landscape context and the absence of large patches of suitable or high quality habitat, 
it is extremely unlikely that northern spotted owls nest, roost, or forage within 0.25 mile of the 
project corridor.  It is possible that transient northern spotted owls dispersing through the 
landscape may occasionally pass through the action area. 
 

 
 

Figure 1.  Screenshot depicting northern spotted owl habitat suitability data, historic activity 
centers, and territories. 
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Figure 2.  Screenshot depicting habitat suitability data, including small patches of potential 
habitat within 0.25 mile (approximately 26 acres). 
 
 
Transient northern spotted owls dispersing through the action area may experience temporary 
elevated levels of disturbance associated with blasting operations.  However, these potential 
exposures to elevated sound levels will be infrequent, will occur during daylight hours only, and 
are unlikely to elicit anything more than a mild behavioral response.  The Service concludes that 
the proposed action and proposed construction activities will have no foreseeable adverse effects 
to nesting or roosting northern spotted owls.  Foreseeable effects to northern spotted owls that 
potentially forage or disperse within 1.5 miles of the project corridor will be insignificant. 
 
It is extremely unlikely that northern spotted owls currently use stands located within 0.25 mile 
of the project area for nesting, roosting, foraging, or dispersal.  The Service concludes it is 
extremely unlikely that northern spotted owls will be exposed to increased sound levels 
associated with routine construction activities, or to the acutely high sound levels generated in 
close proximity to proposed blasting operations (e.g., greater than 92 dBA).  Any exposures to 
northern spotted owls that forage or disperse in the action area will be infrequent, will occur 
during daylight hours only, and are unlikely to elicit anything more than a mild behavioral 
response.  Foreseeable effects to northern spotted owls that potentially forage or disperse in the 
action area will be insignificant. 
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The proposed action will have no foreseeable adverse effects to northern spotted owls, their prey 
base, or habitat.  With successful implementation of the agreed-upon conservation measures, it is 
extremely unlikely that the proposed action or proposed construction activities will affect nest 
success or result in measurable effects to the growth, health, or fitness of adult or juvenile 
northern spotted owls.  With successful implementation of the agreed-upon conservation 
measures, the proposed action’s temporary effects will not measurably or significantly disrupt 
normal northern spotted owl behaviors (i.e., the ability to successfully feed, move, and/or 
shelter), and are therefore considered insignificant. 
 
The proposed action will not physically remove or functionally alter stands providing suitable 
northern spotted owl habitat, and will have no measurable effect on the northern spotted owl prey 
base or availability of food resources.  The action will not result in changes in the use or function 
of the road infrastructure, and will not construct new points of access or increase traffic or visitor 
capacity.  No future development proposals or other major actions are contingent or dependent 
upon the proposed action.  The Service expects that no discernible changes in the rate or pattern 
of land use conversion will result, in whole or in part, from the action.  We also expect that no 
discernible changes in long-term public use or management will result from the proposed action.  
Foreseeable long-term effects to the northern spotted owl, their prey base, and habitats will not 
be measurable, and are therefore considered insignificant.   
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BIOLOGICAL OPINION 
 
 
DESCRIPTION OF THE PROPOSED ACTION 
 
A federal action means all activities or programs of any kind authorized, funded, or carried out, 
in whole or in part, by federal agencies in the United States or upon the high seas (50 CFR 
402.02). 
 
The Federal Highway Administration (FHWA), Washington State Department of Transportation 
– Highways and Local Programs Office (WSDOT), and Snohomish County Public Works 
(County) propose to relocate an approximately one half-mile (0.5 mile) section of Index-Galena 
Road that lies within the channel migration zone (CMZ) of the North Fork Skykomish River and 
was substantially damaged by a major flood event during November 2006.  Extensive portions of 
the roadway between milepost (MP) 6.4 and 6.9 were eroded and lost during the flood event.  
The North Fork Skykomish River formed a new, left-bank side channel to the mainstem, 
occupied portions of the road alignment, and forced road closures that have remained in place for 
more than nine years.  The damaged roadway sections between MP 6.4 and 6.9 lie within both 
the CMZ and 100-year floodplain. 
 
Index-Galena road is a paved, two-lane, rural road that extends in a northeast direction from the 
town of Index, Washington, and travels a distance of approximately 14 miles within the Mt. 
Baker-Snoqualmie National Forest (MBSNF), before intersecting with Forest Road 65 (or 
Beckler River Road).  Most of the road alignment lies on U.S. Forest Service (USFS) land (i.e., a 
roadway right-of-way easement).  Forest Road 65 travels in a southeast direction for a similar 
distance, including over Jack’s Pass, before reaching the town of Skykomish, Washington 
(Figures 3 and 4).  Index-Galena Road has lane widths of 10 to 12 ft and shoulder widths of 1 to 
6 ft; it has a posted speed limit of 35 miles per hour (mph). 
 
Index-Galena Road is a direct and vital transportation link to the upper North Fork Skykomish 
River area, for owners of private residences and recreational properties, for users of the public 
lands and designated wild and scenic rivers located on these portions of the MBSNF, and for the 
USFS (FHWA, WSDOT, and Snohomish County 2016, pp. 3-7).  Forest Road 65 over Jack’s 
Pass is a single-lane, unimproved gravel road with steep grades and switchbacks; it provides only 
seasonal access and does not safely accommodate longer vehicles (e.g., recreational vehicles, log 
trucks).  Since the major flood event during November 2006, and subsequent closure of the 
severally damaged portions of Index-Galena Road, many users have been forced to take a more 
than 40-mile alternate route.  Closure of Index-Galena Road has increased response times for 
emergency services responding to vehicle accidents, search and rescues, and fire management 
and suppression (FHWA, WSDOT, and Snohomish County 2016, pp. 3-7). 
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Figure 3.  Vicinity map 
(FHWA, WSDOT, and Snohomish County 2016) 
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Figure 4.  Vicinity map 
(FHWA, WSDOT, and Snohomish County 2016) 
 
 
The proposed project will shift the existing roadway alignment to the south and establish a 
relocated roadway section upslope from the existing damaged roadway.  The new alignment will 
shift from the existing alignment approximately 200 ft east of Trout Creek Bridge #494.  The 
new roadway alignment will ascend steep 9 percent grades in order to rise out of the CMZ and 
100-year floodplain (FHWA, WSDOT, and Snohomish County 2016, p. 13).  The initial climb 
will use a portion of the existing Trout Creek Road, a gravel road owned and maintained by the 
USFS.  After an initial climb exceeding 9 percent grade, grades will moderate.  The new 
alignment will require constructing a series of moderate to deep cuts (up to 13 ft) and fills (up to 
22 ft) to provide a grade suitable for motor vehicles (Figure 5).  Use of low-volume roadway 
design standards and guardrail sections will reduce the required roadway width to 22 ft (10-foot 
travel lanes and 1-foot shoulders).  The posted speed limit will remain 35 mph (FHWA, 
WSDOT, and Snohomish County 2016, p. 15). 
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Figure 5.  Index-Galena road relocation project (MP 6.4 to 6.9); existing and proposed alignments  
(FHWA, WSDOT, and Snohomish County 2016, p. 5) 
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The proposed project will relocate most of the roadway section away from the left-bank side 
channel to the mainstem North Fork Skykomish River, away from the CMZ, and above the  
100-year floodplain (FHWA, WSDOT, and Snohomish County 2016, p. 13).  The new alignment 
will be approximately 0.85 mile in length; approximately 0.35 mile longer than the abandoned 
and removed roadway section in order to tie back into the existing road landward of the CMZ 
(Snohomish County Public Works 2015, p.6).  The new alignment will begin its descent to the 
existing roadway near Station 36+00 and will tie back into the existing roadway at Station 60+00 
(near MP 6.9).  Constructed reinforced soil slopes, rock fill slopes, retaining walls (e.g., 
structural earth walls), and buried rock revetments (rock toe scour protection) will protect against 
slope instability along the new alignment (Figures 6, 7, and 8). 
 
Portions of the new alignment, from Station 34+50 to 45+50 and from Station 48+00 to 54+00 (a 
total distance of approximately 1,700 linear ft or 0.32 mile), will require construction of buried 
rock revetments at the periphery of the CMZ (Figures 7 and 8).  Close proximity to the CMZ 
when tying back into the existing alignment will require toe protection in the event of further 
lateral migration of the active channel (FHWA, WSDOT, and Snohomish County 2016, pp. 56, 
57).  A new 180-foot bridge with drilled-shaft foundations will be constructed at the stream 
crossing near Station 54+00 (Figure 8).  The bridge will span wetlands and a seasonal stream 
located at the north end of the new alignment, will maintain and improve hydraulic connectivity 
with the North Fork Skykomish River, and preserve seasonal pool habitat and refugia created in 
part by backwatering during high flow events. 
 
The new alignment and proposed features, including the buried rock revetments and 180-foot 
bridge, will reduce impediments to flood flow conveyance, and improve storage and attenuation 
of flood flows (FHWA, WSDOT, and Snohomish County 2016, p. 57).  The proposed project is 
expected to result in no net rise in the water surface elevation during 100-year flood events. 
 
Several non-fish bearing streams will be crossed by the new alignment (Figures 6, 7, and 8).  
These streams are narrow and flow down moderate to steep slopes before entering the North 
Fork Skykomish River floodplain.  Most of the streams are intermittent and become dry or 
mostly dry by the end of summer (except for the stream at Station 28+98)(FHWA, WSDOT, and 
Snohomish County 2016, p. 51).  New culverts installed along the alignment will not be designed 
for fish passage, but will be sized to accommodate and convey the 100-year (design-year) storm 
event and associated debris.  At Station 28+98 a 12-foot vented ford box culvert will be installed 
(Table 1) (FHWA, WSDOT, and Snohomish County 2016, p. 53). 
 
Once stabilized, side slopes will be covered with wood mulch, salvaged large wood (i.e., downed 
trees/logs), and forest duff to cover bare mineral soils.  Large wood and rock protection will be 
placed and constructed at culvert outlets (FHWA, WSDOT, and Snohomish County 2016, p. 
135).  These measures will reduce erosion during and after construction, and are also meant to 
retain organic matter and promote revegetation. 
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Figure 6.  Roadway section plan sheet with details, including constructed reinforced soil slopes  
(Snohomish County Public Works 2015, Appendix D)
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Figure 7.  Roadway section plan sheet with details, including buried rock revetment  
(Snohomish County Public Works 2015, Appendix D) 
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Figure 8.  Roadway section plan sheet with details, including constructed rock fill slopes, buried rock revetment, and 180-foot bridge 
(Snohomish County Public Works 2015, Appendix D) 
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Table 1.  Culvert locations and sizes 
 

 
(FHWA, WSDOT, and Snohomish County 2016, p. 53). 
 
 
The proposed project will require a new right-of-way easement from the USFS.  Existing 
damaged roadway sections along the old alignment will be decommissioned and removed, and 
the footprint restored where feasible with riparian plantings (FHWA, WSDOT, and Snohomish 
County 2016, p. 16).  Once the decommissioned roadway sections are removed, soil 
decompaction and placement of organic materials, including salvaged topsoil and forest duff, 
will prepare the site for restoration.  On-site riparian buffer mitigation, consisting of 
enhancement and restoration with native plantings, will restore a forested corridor adjacent to the 
North Fork Skykomish River (FHWA, WSDOT, and Snohomish County 2016, p. 16). 
 
Unavoidable impacts to stream and riparian buffers will be compensated with on-site and off-site 
mitigation according to the requirements of the Snohomish County critical area regulations 
(FHWA, WSDOT, and Snohomish County 2016, p. 54).  Nearly the entire project footprint is 
located within buffers, and therefore some amount of off-site compensatory mitigation will be 
required.  Off-site mitigation will consist of credits purchased at an established mitigation bank 
(FHWA, WSDOT, and Snohomish County 2016, p. 54).  WSDOT and the County will purchase 
credits at the Skykomish Habitat Mitigation Bank as compensation for permanent impacts and 
loss of approximately 3.3 acres of riparian buffer. 
 
As part of decommissioning and removing the old alignment, roadway fill and debris will be 
removed from the left-bank side channel and CMZ where it is safe and practicable to do so 
(FHWA, WSDOT, and Snohomish County 2016, p. 16).  Some of the debris has been 
substantially buried, or eroded by river flows and carried off-site.  The removed asphalt and 
concrete debris may be recycled and reused when constructing the new alignment, or will be 
hauled off-site for disposal at an existing, permitted facility.  Where possible, ballasted or 
anchored large wood will be installed to provide and improve channel roughness and instream 
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habitat complexity; large wood will be installed along the waterward face of the buried rock 
revetments to “soften” the interface at the waterward edge of the rock toe scour protection 
(FHWA, WSDOT, and Snohomish County 2016, p. 60). 
 
The proposed project will improve floodplain conditions by restoring floodplain connectivity 
that historically has been impeded by the existing roadway alignment (FHWA, WSDOT, and 
Snohomish County 2016, p. 57).  The WSDOT and County also expect that moving the roadway 
further landward and removing roadway fill and debris from the CMZ will reduce future flood 
hazard risk.  Floodplain connectivity will be restored to more than 200,000 square feet (ft2) (4.6 
acres) of floodplain (FHWA, WSDOT, and Snohomish County 2016, p. 57). 
 
Construction of the proposed project could begin as early as 2018 if funds become available, the 
right-of-way easement is approved, and all permits and approvals are obtained.  Construction 
will require a minimum of two construction seasons and could extend to three seasons depending 
on construction sequencing and contingencies (FHWA, WSDOT, and Snohomish County 2016, 
p. 57, pp. 17, 18).  Due to the remote location of the project and expected difficult construction 
conditions, the WSDOT and County plan to complete all or nearly all of the work between April 
and October. 
 
Construction Activities 
 
Proposed construction activities will include (Snohomish County Public Works 2015, pp. 9-13): 
 
 Mobilization and Staging – the existing roadway and other suitable, previously disturbed 

areas will be used to the fullest extent practicable. 
 
 Clearing and Removal of Vegetation – construction of the new alignment and proposed 

features will require substantial clearing and grading; the project area is estimated at 11.5 
acres (FHWA, WSDOT, and Snohomish County 2016, p. 15) to 12.2 acres (Snohomish 
County Public Works 2015, p. 9); the clearing limits along the new roadway alignment 
will be logged; many of the trees will be retained and stockpiled on-site for use in large 
wood installations; between 8.3 acres (FHWA, WSDOT, and Snohomish County 2016, p. 
15) and 8.9 acres (Snohomish County Public Works 2015, p.10) will be restored at 
project completion with native plantings. 

 
 Rock Cuts (Removal of Large Rock Obstructions) – between Stations 24+60 and 28+00, 

and between Stations 30+00 and 32+00, construction of the new roadway section will 
require removing large rock obstructions from at least 550 linear ft of the alignment 
(Snohomish County Public Works 2015, p. 9; Snohomish County Public Works 2016, pp. 
1-4); conventional earth moving equipment (e.g., excavators, dozers) will be used in 
combination with hydraulic hammers (or hoe rams), and rock drilling and blasting to 
remove these known obstructions and possibly other large rock obstructions as they are 
encountered and construction progresses along the new alignment; the WSDOT and 
County expect that most of these obstructions will be encountered near the mid-point of 
the new alignment, including between Stations 25+00 and 28+00 (FHWA, WSDOT, and 
Snohomish County 2016, p. 13); a typical day removing large rock obstructions will 
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include two or more hours of pre-drilling, followed by one or two controlled blasts, and 
two or more hours of additional work using hydraulic hammers and excavators 
(Snohomish County Public Works 2016, p. 1). 

 
 Building of the Road Prism and Slope Stabilization – construction of the new alignment 

will require a series of moderate to deep cuts (up to 13 ft) and fills (up to 22 ft); 
constructed reinforced soil slopes, rock fill slopes, retaining walls (e.g., structural earth 
walls), and culvert outlet protection will prevent slope instability along the new 
alignment; gravel and crushed surface base course will be placed and graded when 
constructing the new roadway prism; approximately 2,400 linear ft of the new alignment 
will require permanent slope stabilization measures (Snohomish County Public Works 
2015, p. 10). 

 
 Rock Toe Scour Protection – from Station 34+50 to 45+50 and from Station 48+00 to 

54+00 (a total distance of approximately 1,700 linear ft or 0.32 mile), buried rock 
revetments will be constructed at the toe of the slope and periphery of the CMZ; 
approximately 10,000 cubic yards of large rock will be placed and buried to protect 
against future lateral migration of the active channel; large wood will be installed along 
the face of the buried rock revetments; most of this rock toe scour protection will be 
constructed along decommissioned roadway sections and abandoned portions of the old 
alignment (Snohomish County Public Works 2015, p. 10); in-water work along 
approximately 350 linear ft of the buried rock revetment may require work area isolation 
with the placement of a temporary cofferdam or bypass (approximately 7,000 ft2;  
350 ft x 20 ft); the WSDOT and County will implement standard WSDOT Fish Exclusion 
Protocols and Standards (Snohomish County Public Works 2015, p. 12); permanent 
stabilization of these areas will include topsoil, mulch, and native plantings. 

 
 Site Drainage and Culvert Installations – non-fish bearing streams located on moderate 

to steep slopes may be temporarily spanned or bypassed; all temporary and final 
installations will have outlet protection to prevent downslope erosion and headcutting; 
final installations will be sized to accommodate and convey the 100-year (design-year) 
storm event and associated debris. 
 

 Bridge Construction – a new 180-foot bridge with drilled-shaft foundations will be 
constructed at the stream crossing near Station 54+00; construction will require little or 
no in-water work (Snohomish County Public Works 2015, p. 12), but will result in 
temporary impacts to floodplain wetlands; construction may require a temporary bridge 
span placed on earth, rock, or ecology block foundations and fills. 

 
 Decommissioning, Demolition, and Removal of the Old Alignment and Roadway  

Sections – approximately 1,800 linear ft and 46,000 ft2 of damaged roadway (65 to 180 
cubic yards of asphalt and compacted base course) will be removed from portions of the 
old alignment that are located above the ordinary high water mark (OHWM) (Snohomish 
County Public Works 2015, p. 12; FHWA, WSDOT, and Snohomish County 2016, p. 
57); in addition, approximately 8,000 ft2 of asphalt and roadway debris will be removed 
from approximately a half-dozen locations below the OHWM; equipment will gain 



 

 18 

access to complete the work from remaining portions of the old road prism, and with the 
possible temporary placement of timber cribbing and crane mats (Snohomish County 
Public Works 2015, pp. 11, 34); equipment may also traverse and work from exposed 
channel bars; approximately 5,000 ft2 below the OHWM will be enhanced with large 
wood installations; once the decommissioned roadway sections are removed, soil 
decompaction and placement of organic materials, including salvaged topsoil and forest 
duff, will prepare the site for native plantings; approximately 1,750 native shrubs and 
trees meeting USFS requirements and specifications will be planted to restore 1 acre of 
riparian buffer throughout the abandoned alignment (Snohomish County Public Works 
2015, pp. 12, 13); habitat structures, including standing snags, brush piles, fallen trees, 
and stumps, will be placed throughout the restored riparian buffer. 

 
Conservation Measures 
 
The proposed action will result in the relocation of an approximately one half-mile (0.5 mile) 
section of Index-Galena Road away from the left-bank side channel to the mainstem North Fork 
Skykomish River, away from the CMZ, and above the 100-year floodplain.  The action will 
reduce a significant, long-standing constraint on the CMZ, and restore channel-forming 
processes and floodplain and riparian processes that contribute to the creation and maintenance 
of complex instream habitat.  The proposed action incorporates best management practices 
(BMPs) and permanent design elements (e.g., use of low-volume roadway design standards; use 
of constructed reinforced soil slopes and retaining walls; application of USFS specifications for 
riparian buffer enhancement and restoration) that will avoid and reduce impacts to sensitive 
resources, including wetlands, floodplain, and forest. 
 
The FHWA, WSDOT, and County have also proposed conservation measures to avoid and 
reduce impacts during construction (Snohomish County Public Works 2015, pp. 10, 13, 14; 
FHWA, WSDOT, and Snohomish County 2016, pp. 49, 50, 54, 55, 59, 60, 67-69).  The 
conservation measures are incorporated here by reference; what follows is only our summary of 
some of the most important measures: 
 
 Between April 1 and September 23, all work will start 2 hours after sunrise and stop 2 

hours before sunset. 
 
 The FHWA, WSDOT, and County will implement an engineer-approved Spill 

Prevention, Control, and Countermeasures (SPCC) plan.  A current copy of the SPCC 
plan will be maintained onsite for the duration of the project and no work or staging in 
advance of work will commence prior to implementing the plan.  The approved SPCC 
plan will provide site- and project-specific details identifying potential sources of 
pollutants; exposure pathways; spill response protocols; protocols for routine inspection, 
fueling, and maintenance of equipment; preventative and protective equipment and 
materials; and, emergency notification and reporting protocols. 

 
 The FHWA, WSDOT, and County will use suitable, engineer-approved locations for on-

site staging of equipment and materials during construction. 
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 The clearing limits will be identified in the field with high-visibility construction fencing. 
 
 No more than 5 acres of soil disturbance will be permitted at one time. 

 
 The FHWA, WSDOT, and County will implement USFS procedures and requirements 

for the control of noxious weeds and invasive nonnative species. 
 
 All work below the OHWM will comply with the Hydraulic Project Approval issued for 

the project by the Washington State Department of Fish and Wildlife (WDFW). 
 
 All work below the OHWM will be completed during the approved in-water work 

window (August 1 to August 31). 
 
 Any equipment entering the water will use vegetable oil or another biodegradable 

hydraulic fluid substitute. 
 
 Where practicable and necessary to avoid and reduce impacts to fish, work areas will be 

isolated with the placement of a temporary cofferdam or bypass. 
 
 The FHWA, WSDOT, and County will implement standard WSDOT Fish Exclusion 

Protocols and Standards. 
 
 Any pumps used to temporarily bypass water or to dewater residual pools will be 

screened at the intake.  Fish screens or guards will comply with Washington State law 
(RCW 77.57.010 and 77.57.070), with guidelines prescribed by the National Marine 
Fisheries Service (NMFS), and any more stringent requirements contained in permits 
issued for the project by the WDFW.  Pumps will not be operated without a screened 
intake unless there is no risk of entraining fish, and there are adequate plans in place to 
address contingencies (including a routine schedule for inspection). 

 
 Work will not inhibit fish passage during or after construction. 

 
 The FHWA, WSDOT, and County will use coniferous species with a minimum stem/bole 

diameter of 18 inches when installing large wood along the face of the buried rock 
revetments. 

 
 The FHWA, WSDOT, and County will monitor turbidity resulting from construction 

activities in accordance with the Clean Water Act section 401 Water Quality Certification 
issued for the project by the Washington State Department of Ecology.  The project will 
monitor for exceedances of the State of Washington aquatic life turbidity criteria, five 
nephelometric turbidity units (NTUs) over background when less than 50 NTU (10 
percent increase over background when more than 50 NTU).  Trained staff will collect 
background (upstream) and downstream measures of turbidity during the course of in-
water work and shall have the authority to take all measures necessary, including 
temporary cessation of work, to ensure compliance with criteria at the downstream extent 
of the allowed mixing zone. 
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 The FHWA, WSDOT, and County will monitor replanted areas for 10 years to ensure 
mitigation success. 

 
 Bridge piers and abutments will be constructed landward of the OHWM to minimize 

wetland and stream impacts. 
 
 The FHWA, WSDOT, and County will use flow dispersion and infiltration as the 

preferred means to control and treat stormwater runoff, and will avoid concentrating 
stormwater runoff to the maximum extent practicable.  Consistent with the requirements 
of the WSDOT Highway Runoff Manual, additional flow control and/or treatment BMPs 
will be implemented where warranted and practicable. 

 
Action Area 
 
The action area is defined as all areas to be affected directly or indirectly by the federal action 
and not merely the immediate area involved in the action (50 CFR 402.02).  In delineating the 
action area, we evaluate the farthest reaching physical, chemical, and biotic effects of the action 
on the environment. 
 
The terrestrial boundaries of the action area were defined based on the extent of temporary 
sound and visual disturbance that will result during construction.  The Service conducted an 
independent analysis of in-air sound generation and attenuation using conservative assumptions.  
The following assumptions are likely to overstate, rather than understate, the potential physical 
extent (i.e., distance) to which temporary increased sound levels may exceed ambient, 
background sound levels: 
 
 An ambient sound level of approximately 52 dBA (USFS 1996); 

 
 A traffic sound level of approximately 57 dBA, corresponding to a traffic volume of 

approximately 125 vehicles per hour at 35 mph (WSDOT 2015, p. 7.11); 
 
 A construction sound level of approximately 93 dBA, assuming simultaneous operation 

of three pieces of conventional heavy equipment (e.g., pavement scarifier at 90 dBA; 
heavy dump truck at 90 dBA) and applying accepted rules for decibel addition (U.S. 
Department of Transportation 1995; WSDOT 2015, pp. 7.15, 7.16); 

 
 A construction sound level of approximately 126 dBA, representing the average Lmax 

measured at 50 ft for rock slope production blasting (WSDOT 2015, p. 7.12); and, 
 
 Sound generation and attenuation was modeled as a point source transmitted across a 

“soft,” forested landscape. 
 
Model outputs suggest that traffic sound levels attenuate to ambient sound levels at a distance of 
approximately 110 ft.  Model outputs indicate that sound levels associated with typical 
construction activities using conventional heavy equipment will attenuate to ambient sound 
levels at a distance of approximately 2,000 ft. 
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Temporary increases in sound associated with blasting operations will have the farthest reaching 
effects in the terrestrial environment.  Model outputs indicate that sound levels resulting from 
blasting operations will attenuate to ambient sound levels at a distance of more than 4 miles, 
will attenuate to 70 dBA (A-weighted decibels referenced to 20 micropascals) at a distance of 
approximately 1.5 miles, and to 92 dBA at a distance of approximately 0.2 mile. 
 
Topography and a variety of other environmental conditions influence in-air sound attenuation.  
The action area is characterized by steep canyon walls, which extend from the valley bottoms 
(at approximately 850 ft above sea level) to surrounding high ridges and peaks (up to 5,200 ft 
above sea level).  Unfortunately, there is no simple and accurate means to predict or discern 
how the action area’s complicated topographical setting will influence three-dimensional in-air 
sound attenuation. 
 
Taking all these factors into consideration, the Service concludes that a 4-mile radius action area 
very likely exceeds and exaggerates the actual physical extent of temporary increased sound 
levels associated with construction.  Instead, Figure 9 (below) identifies the proposed new 
alignment (green line feature), a 1.5-mile buffer, and 0.25-mile buffer from proposed 
construction activities. 
 

 
 

Figure 9.  Aerial photo depicting the proposed roadway alignment, 0.25- and 1.5- mile buffers, 
and 4-mile action area. 
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The aquatic boundaries of the action area were defined with consideration for the following: 
 
 Where, and how far, are suspended sediments expected to extend upstream and 

downstream of work activities during construction? 
 
 Where, and how far, are bedload movements, large wood transport and accumulation, 

and channel formation processes likely to be influenced (directly or indirectly) by 
construction of the project? 

 
We expect that turbidity and sedimentation resulting from in-water work will have the farthest 
reaching effects in the aquatic environment during the period of construction.  However, with a 
footprint that includes approximately 12 acres of clearing and grading on steep side slopes (i.e., 
moderately steep to very steep side slopes), we also acknowledge that some work completed in 
the uplands may become a source of turbidity and sedimentation further downslope.  Based 
upon the nature of the proposed work, the size, volume, and morphology of the North Fork 
Skykomish River within the action area, and the conditions likely to prevail during construction, 
we expect that turbidity and sedimentation resulting from construction activities will travel as 
far as 300 ft downstream before concentrations are diminished by dilution and deposition such 
that they become difficult to distinguish from background/ambient concentrations. 
 
We also expect, that by relocating an approximately one half-mile (0.5 mile) section of Index-
Galena Road away from the CMZ and 100-year floodplain, and by reducing a significant, long-
standing constraint on the CMZ at this location, the proposed action will have measurable 
effects on a localized scale (though likely beneficial effects) to bedload movement, large wood 
transport and accumulation, and channel formation processes.  The Service expects that the 
proposed action will have measurable direct and indirect effects to approximately 1 linear mile 
of the North Fork Skykomish River, including its left-bank side channel, the CMZ, and 
associated portions of the 100-year floodplain. 
 
 
ANALYTICAL FRAMEWORK FOR THE JEOPARDY AND ADVERSE 
MODIFICATION DETERMINATIONS 
 
Jeopardy Determination 
 
The following analysis relies on the following four components:  1) the Status of the Species, 
which evaluates the rangewide condition of the listed species addressed, the factors responsible 
for that condition, and the species’ survival and recovery needs; 2) the Environmental Baseline, 
which evaluates the condition of the species in the action area, the factors responsible for that 
condition, and the relationship of the action area to the survival and recovery of the species; 3) 
the Effects of the Action, which determines the direct and indirect impacts of the proposed federal 
action and the effects of any interrelated or interdependent activities on the species; and 4) 
Cumulative Effects, which evaluates the effects of future, non-federal activities in the action area 
on the species. 
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In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects of the proposed federal action in the context of the species’ current status, taking into 
account any cumulative effects, to determine if implementation of the proposed action is likely to 
cause an appreciable reduction in the likelihood of both the survival and recovery of listed 
species in the wild. 
 
The jeopardy analysis in this Opinion emphasizes the rangewide survival and recovery needs of 
the listed species and the role of the action area in providing for those needs.  It is within this 
context that we evaluate the significance of the proposed federal action, taken together with 
cumulative effects, for purposes of making the jeopardy determination. 
 
Adverse Modification Determination 
 
Past designations of critical habitat have used the terms “primary constituent elements” (PCEs), 
“physical or biological features” (PBFs), or “essential features” to characterize the key 
components of critical habitat that provide for the conservation of the listed species.  The new 
critical habitat regulations (81 FR 7214) discontinue use of the terms PCEs or essential features, 
and rely exclusively on use of the term PBFs for the purpose contained in the statute.  The shift 
in terminology does not change the approach used in conducting a “destruction or adverse 
modification” analysis, which is the same regardless of whether the original designation 
identified PCEs, PBFs, or essential features.  For these reasons, in this Opinion, references to 
PCEs should be viewed as synonymous with PBFs.  Either set of terms characterizes the key 
components of critical habitat that provide for the conservation of the listed species. 
 
Our analysis of effects to critical habitat relies on the following four components:  1) the Status 
of Critical Habitat, which evaluates the range-wide condition of designated critical habitat for 
the bull trout in terms of PCEs or PBFs, the factors responsible for that condition, and the 
intended recovery function of the critical habitat overall; 2) the Environmental Baseline, which 
evaluates the condition of the critical habitat in the action area, the factors responsible for that 
condition, and the recovery role of the critical habitat in the action area; 3) the Effects of the 
Action, which determines the direct and indirect impacts of the proposed federal action and the 
effects of any interrelated or interdependent activities on the PCEs or PBFs and how that will 
influence the recovery role of affected critical habitat units; and 4) Cumulative Effects, which 
evaluates the effects of future, non-federal activities in the action area on the PCEs or PBFs and 
how that will influence the recovery role of affected critical habitat units. 
 
For purposes of making the destruction or adverse modification finding, the effects of the 
proposed federal action, together with any cumulative effects, are evaluated to determine if the 
critical habitat rangewide will remain functional (or retain the current ability for the PBFs to be 
functionally re-established in areas of currently unsuitable but capable habitat) to serve its 
intended conservation/recovery role for the species. 
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STATUS OF THE SPECIES:  Bull Trout 
 
For a detailed account of bull trout biology, life history, threats, demography, and conservation 
needs, refer to Appendix A:  Status of the Species – Bull Trout. 
 
 
STATUS OF CRITICAL HABITAT:  Bull Trout 
 
For a detailed account of the status of designated bull trout critical habitat, refer to Appendix B:  
Status of Designated Critical Habitat – Bull Trout. 
 
 
STATUS OF THE SPECIES:  Marbled Murrelet 
 
For a detailed account of marbled murrelet biology, life history, threats, demography, and 
conservation needs, refer to Appendix C:  Status of the Species – Marbled Murrelet. 
 
 
ENVIRONMENTAL BASELINE 
 
Regulations implementing the Act (50 CFR 402.02) define the environmental baseline as the past 
and present impacts of all federal, State, or private actions and other human activities in the 
action area.  Also included in the environmental baseline are the anticipated impacts of all 
proposed federal projects in the action area that have undergone section 7 consultation, and the 
impacts of state and private actions which are contemporaneous with the consultation in 
progress. 
 
The proposed project and action area are located in the North Cascades physiographic region, 
which extends from British Columbia south to Snoqualmie Pass.  The region is characterized by 
steep topography, numerous peaks and glaciers, and glacially-carved valleys (Snohomish County 
Public Works 2015b, p. 18). 
 
The action area extends along approximately 1 linear mile of the North Fork Skykomish River, 
its CMZ, and 100-year floodplain.  The proposed project is located at river mile (RM) 7.0, 
approximately 7 miles upstream from where the North and South Fork Skykomish Rivers 
converge west of the Town of Index. 
 
The North Fork Skykomish River drains an estimated 93,960 ac, most of which is located in the 
MBSNF.  The upper 10 miles (RM 20 to 30) flows in a relatively confined, incised channel 
heavily armored with boulders and cobbles (Snohomish County Public Works 2015b, p. 18).  
Between RM 18.5 and 15, the North Fork broadens somewhat, but still with steep valley wall 
side slopes.  From RM 15 to 10 the valley narrows again with very steep side slopes (USFS 1997 
in Snohomish County Public Works 2015b).  The valley broadens in the last few miles as it 
approaches the Town of Index. 
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The North Fork Skykomish River has a relatively narrow floodplain and there are many tributary 
streams.  Some of these are considered debris torrent streams, while others run in larger debris 
flow ravines (Snohomish County Public Works 2015b, pp. 18-20).  The basin is subject to 
recurrent rain-on-snow and other high flow events that promote channel meandering and 
migration.  Under expected future climate change scenarios, an increase in rain-on-snow events 
and an increased frequency of high flow events are anticipated (USFS 1997 in Snohomish 
County Public Works 2015b). 
 
Within the action area, the surrounding forested landscape includes both deciduous dominated 
and mixed coniferous-deciduous dominated riparian forest.  The entire project area is within the 
USFS designated North Fork Skykomish River riparian reserve and lies parallel and adjacent to 
the boundary of the Wild Sky Wilderness (Snohomish County Public Works 2015b, pp. 18, 20). 
 
The valley bottom deciduous dominated forest includes black cottonwood (Populus balsamifera 
var. trichocarpa), red alder (Alnus rubra), big-leaf maple (Acer macrophyllum), and western red 
cedar (Thuja plicata), with an understory composed of salmonberry (Rubus spectabilis), 
thimbleberry (Rubus parviflorus), red elderberry (Sambucus racemosa), and sword fern 
(Polystichum munitum)(Snohomish County Public Works 2015b, p. 20).  Wetlands and stream 
courses include vine maple (Acer circinatum), red-osier dogwood (Cornus sericea), devil’s club 
(Oplopanax horridus), willows (Salix sp.), and an overstory that often includes western hemlock 
(Tsuga heterophylla). 
 
Higher on the valley walls, the mixed coniferous-deciduous dominated forest represents a 
western hemlock-sword fern-foamflower (Tiarella trifoliata) plant association (Henderson 1992 
in Snohomish County Public Works 2015b, p. 22).  Within the project area and limits of 
construction these forested habitats consist mostly of second growth mixed conifer-deciduous 
dominated stands located on rugged, steep, northwest-facing slopes.  Dominant species include 
western hemlock and Douglas-fir (Pseudotsuga menziesii), with fewer big-leaf maples and 
western red cedars.  The closest USFS designated LSRs are located approximately one-half (0.5) 
mile to the southeast where mature forest can be found at higher elevations (Snohomish County 
Public Works 2015b, p. 22).  
 
 
ENVIRONMENTAL BASELINE:  Bull Trout and Designated Bull Trout Critical Habitat 
 
Regulations implementing the Act (50 CFR 402.02) define the environmental baseline as the past 
and present impacts of all federal, State, or private actions and other human activities in the 
action area.  Also included in the environmental baseline are the anticipated impacts of all 
proposed federal projects in the action area that have undergone section 7 consultation, and the 
impacts of state and private actions which are contemporaneous with the consultation in 
progress. 
 
The aquatic boundaries of the action area extend along approximately 1 linear mile of the North 
Fork Skykomish River, its CMZ, and 100-year floodplain (approximate RM 7.0).  All or nearly 
all of these habitats are designated as critical habitat for the bull trout.  The North Fork 
Skykomish River is part of the larger Snohomish-Skykomish River bull trout core area.  
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Appendix D describes the status, number and distribution of local populations, adult abundance, 
productivity, connectivity, recent trends, and threats for bull trout from the Snohomish-
Skykomish River bull trout core area.  The following is only a summary of important and 
relevant highlights from the core area summary (Appendix D): 
 
 Fluvial, resident, and anadromous life history forms occur in the Snohomish-Skykomish 

core area.  Large portions of the migratory populations are anadromous.  
 
 The topography of the basin limits the amount of spawning and early rearing habitat.  

Rearing occurs throughout most of the accessible reaches of the basin. 
 
 Among the four documented local populations, three are located in the North Fork 

Skykomish River or its tributaries:  1) the North Fork Skykomish River (including Goblin 
and West Cady Creeks), 2) Troublesome Creek (resident form only), and 3) Salmon 
Creek.  Bull trout are not known to occur above Deer Falls on the North Fork Skykomish 
River.  [Note: Troublesome Creek and Salmon Creek enter the North Fork Skykomish 
River less than 4 miles and less than 2 miles upstream of the action area, respectively.] 

 
 Abundance indices in the two primary local populations (North Fork Skykomish River 

and South Fork Skykomish River) have substantially declined since 2008 (WDFW 2015).  
The Troublesome Creek local population is mainly a resident population, located 
upstream of a natural migration barrier, and adult abundance is unknown.  The Salmon 
Creek local population may have fewer than 100 adults.  Two local populations (South 
Fork Skokomish River and Salmon Creek) are at risk from inbreeding depression because 
they are believed to contain fewer than 100 spawning adults per year.  Risk from 
inbreeding depression for the Troublesome Creek local population is unknown. 

 
 Long-term redd counts for the North Fork Skykomish River local population increased 

from the time of listing (1998), peaked between 2001 and 2006, and have generally been 
in decline since.  The five-year running average from 2012 to 2014 varied between 83 
and 118 redds, which is roughly equivalent to pre-listing levels (75 to 118 redds) despite 
peaking at 348 to 366 redds between 2004 and 2006. 

 
 Productivity of the Troublesome Creek and Salmon Creek local populations is unknown 

but presumed to be stable; the available spawning and early rearing habitats, including 
those within the Henry M. Jackson Wilderness, are in good to excellent condition. 

 
 Good connectivity between three of the four local populations reduces the risk of 

extirpation from habitat isolation or fragmentation. 
 
 Threats in the upper watershed, where spawning and early rearing occur, include habitat 

degradation resulting from timber harvest, logging roads, and timber land fertilization. 
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Current Condition of the Species in the Action Area 
 
The action area includes designated bull trout critical habitat.  The action area includes suitable 
rearing habitat and suitable foraging, migrating, and overwintering (FMO) habitat for bull trout.  
The action area does not include suitable bull trout spawning habitat.  “The known [bull trout] 
spawning and early rearing habitats of the Skykomish River basin are all found at an elevation of 
… 1,000 to 1,500 ft … The major areas of production include the North Fork Skykomish River 
between Bear Creek Falls and Deer Falls, Goblin Creek, Troublesome Creek, and Salmon Creek 
… [These areas support] as many as 500 migratory adults based on redd counts … Spawning and 
early rearing habitats are generally in good condition” (USFWS 2004, p. 101).  All of these 
named, major areas of bull trout production, spawning, and early rearing are located between 2 
and 10 miles upstream of the action area (Figure 10).  The Services assumes that adult, subadult, 
and juvenile bull trout are likely to be present in the action area at all times of year. 
 

 
 

Figure 10.  Proximity to spawning and early rearing habitats  
(Stonefly Studio 2016) 
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Table 2 summarizes our assessment of aquatic habitat function in the action area and North Fork 
Skykomish River sub-basin using the Matrix of Diagnostics/Pathways and Indicators (USFWS 
1998).  The matrix is a tool for describing whether habitat is “functioning adequately,” 
“functioning at risk,” or “functioning at unacceptable levels of risk” at the scales of the action 
area and watershed.  Within the action area, we conclude that two indicators currently function at 
unacceptable levels of risk (Floodplain Connectivity and Road Density/Location). 
 
Table 2.  Baseline aquatic habitat conditions and function 
 

Pathway Indicator Action Area Watershed 

Water Quality 

Temperature Functioning Adequately At Risk 

Sediment Functioning Adequately At Risk 

Chemical Contamination 
& Nutrients 

Functioning Adequately At Risk 

Habitat Access Physical Barriers At Risk At Risk 

Habitat 
Elements 

Substrate Functioning Adequately At Risk 

Large Woody Debris Functioning Adequately At Risk 

Pool Frequency/Quality Functioning Adequately At Risk 

Large Pools Functioning Adequately At Risk 

Off-Channel Habitat At Risk At Risk 

Refugia At Risk At Risk 

Channel 
Conditions & 

Dynamics 

Width/Depth Ratio At Risk At Risk 

Streambank Condition At Risk At Risk 

Floodplain Connectivity Unacceptable Risk At Risk 

Flow/ 
Hydrology 

Peak/Base Flows At Risk At Risk 

Drainage Network At Risk At Risk 

Watershed 
Conditions 

Road Density/Location Unacceptable Risk Unacceptable Risk 

Disturbance History At Risk At Risk 

Riparian Reserve At Risk At Risk 
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Factors Responsible for the Condition of the Species 
 
Appendix D describes recent trends and threats for bull trout from the Snohomish-Skykomish 
River bull trout core area.  The following is only a summary of important and relevant highlights 
from the core area summary (Appendix D): 
 
 Since the bull trout listing, federal actions occurring in the Snohomish-Skykomish core 

area have had short- and long-term effects to bull trout and bull trout habitat.  These 
actions have included statewide federal restoration programs with riparian restoration, 
replacement of fish passage barriers, and fish habitat improvements; federally funded 
transportation projects involving repair and protection of roads and bridges; and, section 
10(a)(1)(B) permits for Habitat Conservation Plans addressing forest management 
practices.  Capture and handling during implementation of section 6 and section 
10(a)(1)(A) permits have directly affected bull trout in the Snohomish-Skykomish core 
area. 

 
 The number of non-federal actions occurring in the Snohomish-Skykomish core area 

since the bull trout listing is unknown.  However, activities conducted on a regular basis, 
including emergency flood control and infrastructure maintenance, affect riparian and 
instream habitat, and probably negatively affect bull trout. 

 
 Climate change is expected to negatively affect the Snohomish-Skykomish core area 

(USFWS 2008, p. 14).  Climate change is expected to result in higher water temperatures, 
lower spawning flows, and increased magnitude of winter peak flows (Battin et al. 2007 
in USFWS 2008, p. 14).  Higher peak flows may increase scour and mortality of eggs, 
incubating embryos, and pre-emergent juveniles.  Bull trout spawning and [early] rearing 
areas are particularly vulnerable … due to their narrow distribution … within this system 
(USFWS 2008, p. 14). 

 
Current Condition of Critical Habitat in the Action Area 
 
On October 18, 2010, the Service issued a final revised critical habitat designation for the bull 
trout (70 FR 63898).  The designation includes 32 critical habitat units located throughout the 
coterminous range of the bull trout in Washington, Oregon, Idaho, Montana, and Nevada 
(Appendix B).  Critical habitat units generally encompass one or more core areas, and include 
FMO habitat outside of core areas, that are important to the survival and recovery of bull trout. 
 
Within the designated critical habitat units, nine PCEs have been described.  The PCEs are those 
habitat components that are essential for the primary biological needs of foraging, reproducing, 
rearing of young, dispersal, genetic exchange, and sheltering.  For a detailed account of the status 
of designated bull trout critical habitat, refer to Appendix B:  Status of Designated Critical 
Habitat – Bull Trout, and the final rule designating critical habitat (70 FR 63898). 
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The action area includes approximately 1 linear mile of the North Fork Skykomish River, its 
CMZ, and 100-year floodplain.  The baseline conditions for each PCE are described below: 
 
1) Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic flows) to 

contribute to water quality and quantity and provide thermal refugia. 
 
Within the action area, springs, seeps, groundwater sources, and subsurface water connectivity 
(hyporheic flows) all contribute to water quality and quantity, and provide thermal refugia.  
Hydrological and temperature regimes are mostly undisturbed and functioning adequately. 
 
Within the action area, the current function of this PCE is not impaired. 
 
2) Migration habitats with minimal physical, biological, or water quality impediments between 

spawning, rearing, overwintering, and freshwater and marine foraging habitats, including 
but not limited to permanent, partial, intermittent, or seasonal barriers. 

 
There are no man-made barriers to migration within the action area.  However, within the action 
area, an approximately one half-mile (0.5 mile) section of Index-Galena Road acts as a 
significant, long-standing constraint on the CMZ, and retards channel-forming processes and 
floodplain and riparian processes that contribute to the creation and maintenance of complex 
instream habitat. 
 
Within the action area, the current function of this PCE is moderately impaired. 
 
3) An abundant food base, including terrestrial organisms of riparian origin and aquatic 

macroinvertebrates. 
 
This reach of the North Fork Skykomish River provides an abundant food base for adult, 
subadult, and rearing bull trout.  The North Fork Skykomish River supports populations of 
Chinook (Oncorhynchus tshawytscha), steelhead (O. mykiss), resident rainbow trout (O. mykiss), 
and other native fishes.  Side- and off-channel habitats are somewhat limited, but presumably 
prey of terrestrial origins remain abundant. 
 
Within the action area, the current function of this PCE is only mildly impaired. 
 
4) omplex river, stream, lake, reservoir, and marine shoreline aquatic environments, and 

processes that establish and maintain these aquatic environments, with features such as 
large wood, side channels, pools, undercut banks and unembedded substrates, to provide a 
variety of depths, gradients, velocities, and structure. 

 
Within the action area, an approximately one half-mile (0.5 mile) section of Index-Galena Road 
acts as a significant, long-standing constraint on the CMZ, and retards channel-forming 
processes and floodplain and riparian processes that contribute to the creation and maintenance 
of complex instream habitat.  Side- and off-channel habitats are somewhat limited, but other 
forms of instream habitat complexity (e.g., large wood, pools, undercut banks, unembedded 
substrates) are mostly undisturbed and functioning adequately. 
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Within the action area, the current function of this PCE is moderately impaired. 
 
5) Water temperatures ranging from 2 °C to 15 °C (36 °F to 59 °F), with adequate thermal 

refugia available for temperatures that exceed the upper end of this range.  Specific 
temperatures within this range will depend on bull trout life-history stage and form; 
geography; elevation; diurnal and seasonal variation; shading, such as that provided by 
riparian habitat; streamflow; and local groundwater influence. 

 
Within the action area, springs, seeps, groundwater sources, and subsurface water connectivity 
(hyporheic flows) all contribute to water quality and quantity, and provide thermal refugia.  
Hydrological and temperature regimes are mostly undisturbed and functioning adequately. 
 
Within the action area, the current function of this PCE is not impaired. 
 
6) In spawning and rearing areas, substrate of sufficient amount, size, and composition to 

ensure success of egg and embryo overwinter survival, fry emergence, and young-of-the-year 
and juvenile survival.  A minimal amount of fine sediment, generally ranging in size from silt 
to coarse sand, embedded in larger substrates, is characteristic of these conditions.  The size 
and amounts of fine sediment suitable to bull trout will likely vary from system to system. 

 
The action area does not provide suitable bull trout spawning habitat, but does provide suitable 
rearing habitats.  Side- and off-channel habitats are somewhat limited, but other forms of 
instream habitat complexity (including unembedded substrates) are functioning adequately. 
 
Within the action area, the current function of this PCE is only mildly impaired. 
 
7) A natural hydrograph, including peak, high, low, and base flows within historic and seasonal 

ranges or, if flows are controlled, minimal flow departure from a natural hydrograph. 
 
Within the action area, hydrological regimes are mostly undisturbed, depart minimally from 
natural conditions, and are functioning adequately. 
 
Within the action area, the current function of this PCE is not impaired. 
 
8) Sufficient water quality and quantity such that normal reproduction, growth, and survival are 

not inhibited. 
 
Within the action area, springs, seeps, groundwater sources, and subsurface water connectivity 
(hyporheic flows) all contribute to water quality and quantity, and provide thermal refugia.  
Hydrological and temperature regimes are mostly undisturbed and functioning adequately. 
 
Within the action area, the current function of this PCE is not impaired. 
 



 

 32 

9) Sufficiently low levels of occurrence of nonnative predatory (e.g., lake trout, walleye, 
northern pike, smallmouth bass); interbreeding (e.g., brook trout); or competing (e.g., brown 
trout) species that, if present, are adequately temporally and spatially isolated from bull 
trout. 

 
Introduced, nonnative species are identified as a known threat to bull trout in the Goblin Creek 
sub-basin of the North Fork Skykomish River (USFWS 2004, p. 185).  Otherwise, there is little 
information to suggest that nonnative predatory, interbreeding, or competing species are a 
significant problem in the action area. 
 
Within the action area, the current function of this PCE is only mildly impaired. 
 
Conservation Role of the Action Area 
 
The action area provides high-functioning rearing and FMO habitats for bull trout.  The action 
area provides habitat that is critically important to all migratory (fluvial and anadromous) bull 
trout from two of the Snohomish-Skykomish River core area’s four local populations (North 
Fork Skykomish River, including Goblin and West Cady Creeks; Salmon Creek).  The North 
Fork Skykomish River local population is the largest, most abundant, and most productive 
population in the entire Snohomish-Skykomish River core area.  The action area serves as an 
essential migratory corridor providing connectivity between three of the Snohomish-Skykomish 
River core area’s four local populations; the Troublesome Creek local population includes a 
resident life history form only. 
 
On September 28, 2015, the Service announced the availability of a Recovery Plan for the 
Coterminous U.S. Population of Bull Trout (USFWS 2015a).  The Recovery Plan updates the 
recovery criteria proposed in the 2002 and 2004 draft recovery plans, to focus on effective 
management of threats, and de-emphasize the achievement of targeted population numbers (i.e., 
numbers of adult bull trout in specific areas) ( USFWS 2015b). 
 
In developing the Recovery Plan, the Service recognized that bull trout continue to be found in 
suitable habitats and generally remain geographically widespread across 110 core areas in five 
states.  The Recovery Plan identifies conservation needs for bull trout in each of the 110 core 
areas.  However, the Service acknowledges, that despite the best conservation efforts, it is likely 
that bull trout will become locally extirpated from some core areas within the foreseeable future.  
Factors responsible for declining populations and/or local extirpations include impacts of 
stochastic events on existing small populations, climate change, and isolation (35 of 110 extant 
core areas comprise a single local population).  Moreover, the availability of survey data for 
accurate population estimates is problematic, and in certain core areas the geographic limitations 
on available habitat may inherently constrain the ability of bull trout populations to achieve the 
earlier demographic targets (USFWS 2015c). 
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The strategy set forth in the Recovery Plan has five key elements (USFWS 2015c): 
 
 Conserve bull trout so that they are geographically widespread across representative 

habitats and demographically stable in six recovery units;  
 
 Effectively manage and ameliorate the primary threats in each of six recovery units at the 

core area scale so that bull trout are not likely to become endangered in the foreseeable 
future; 

 
 Build upon the numerous and ongoing conservation actions implemented on behalf of 

bull trout, and improve our understanding of how various threat factors potentially affect 
the species;  

 
 Use that information to work with partners to design, fund, prioritize, and implement 

effective conservation actions in those areas that offer the greatest long-term benefit to 
sustain bull trout, and where recovery can be achieved; and 

 
 Apply adaptive management principles to implementing the bull trout recovery program 

to account for new information. 
 
The Recovery Plan includes individual Recovery Unit Implementation Plans (RUIPs) for each 
recovery unit.  The RUIPs were developed through collaboration with federal, Tribal, State, 
private, and other partners (USFWS 2015b). 
 
The Service does not expect, plan, or intend to fully recover all bull trout populations in each of 
the currently occupied core areas identified by the Recovery Plan.  We recognize that 
accomplishing recovery at the scale of the recovery units will require that we improve the status 
of bull trout local populations, and their habitats, in some core areas relative to the time of 
listing.  However, in other core areas it may only be necessary to maintain bull trout local 
populations and their habitats, more or less in their current condition, into the foreseeable future. 
 
If the threats described in the Recovery Plan are effectively managed, the Service expects that 
bull trout populations in each recovery unit will respond accordingly, reflecting the biodiversity 
principles of resiliency, redundancy, and representativeness.  Specifically, achieving the 
proposed recovery criteria in each recovery unit would result in geographically widespread and 
demographically stable local bull trout populations, and would protect their essential cold water 
habitats to allow all diverse life history forms to persist into the foreseeable future (USFWS 
2015a, p. viii). 
 
Connectivity between spawning, rearing, and downstream FMO habitats is necessary for the 
expression of migratory life history patterns.  In core areas where multiple local populations 
exist, interaction among local populations through movement of migratory individuals is critical 
to maintaining genetic diversity and recolonizing local populations that become extirpated.  
Thus, when connectivity with FMO habitat is impaired or blocked, bull trout populations tend to 
become restricted to isolated local populations, which may have low genetic diversity, are 
vulnerable to extirpation, and cannot be readily recolonized.  Barriers to connectivity may 
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consist of natural physical features such as waterfalls; river reaches that create mortality risks or 
prevent movement of adult fish because of entrainment, excessively warm water, or poor water 
quality; instream structures such as culverts or weirs; or dams (USFWS 2015a, p. 27). 
 
The Recovery Plan identifies the following recovery actions (USFWS 2015a, pp. 51, 52): 
 

1. Protect, restore, and maintain suitable habitat conditions for bull trout. 
 

2. Minimize demographic threats to bull trout by restoring connectivity or populations 
where appropriate to promote diverse life history strategies and conserve genetic 
diversity. 

 
3. Prevent and reduce negative effects of nonnative fishes and other nonnative taxa on bull 

trout. 
 

4. Work with partners to conduct research and monitoring to implement and evaluate bull 
trout recovery activities, consistent with an adaptive management approach using 
feedback from implemented, site-specific recovery actions, and considering the effects of 
climate change. 

 
The Coastal Recovery Unit is located within western Oregon and Washington.  Major drainages 
include the Olympic Peninsula, Puget Sound, and Lower Columbia River basins, Upper 
Willamette River, Hood River, Lower Deschutes River, Odell Lake, and the Lower Mainstem 
Columbia River.  In the Coastal Recovery Unit, the Service identified 21 existing bull trout core 
areas, including the Clackamas River core area where bull trout had been extirpated and were 
recently reintroduced, and 4 historically occupied core areas that could be reestablished.  Core 
areas within the recovery unit are distributed among three geographic regions: Puget Sound, 
Olympic Peninsula, and Lower Columbia River.  The only core areas in the coterminous states 
that currently support anadromous local populations of bull trout are located within the Puget 
Sound and Olympic Peninsula geographic regions (USFWS 2015a, pp. 38, 79). 
 
The RUIP for the Coastal Recovery Unit includes the following specifics regarding bull trout 
recovery actions for the Snohomish-Skykomish River core area (USFWS 2015d, pp. A-50 
through A-52): 
 
 Reduce stream channel degradation and increase channel complexity.  Where feasible 

remove existing and prevent future bank armoring and channel constrictions associated 
with development and agriculture; restore connectivity to floodplain; and recreate lost 
off-channel habitat, and opportunities for off-channel habitat formation through time by 
protecting channel migration areas from encroachment. 
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 Practice non-intrusive flood control and flood repair activities.  Provide technical 
assistance to Counties, Cities, and private landowners to develop options for fish friendly 
flood control methods and repair techniques.  Ensure that negative effects to bull trout 
habitat from ongoing flood control activities (e.g., dredging, woody debris removal, 
channel clearing, hardened bank stabilization, and riparian removal from dikes and 
levees) are avoided or minimized.  Alternatives should emphasize restoration of 
floodplain connectivity and the elimination or setback of existing armored banks, dikes, 
and levees to restore habitat forming processes. 

 
 Implement restoration and protection activities in development areas to reduce water 

temperatures.  Conversion of forested lands have removed cover and reduced instream 
habitat complexity.  Implement established restoration strategies/actions to reduce stream 
temperatures in the Snohomish River Basin. 

 
 Continue ongoing population monitoring efforts within the basin.  Maintain current long-

term datasets assessing abundance and distribution of bull trout.  This will be critical to 
detect any significant changes in population distribution and abundance. 

 
Climate Change 
 
Future climate change impacts on bull trout will require development of a decision framework to 
help inform where climate change effects are most likely to impact bull trout.  The identification 
of core areas and watersheds that are most likely to maintain habitats suitable for bull trout over 
the foreseeable future, and under probable climate change scenarios, will help guide the 
allocation of bull trout conservation resources to improve the likelihood of recovery (USFWS 
2015a, p. 53). 
 
The Recovery Plan summarizes our current knowledge of potential future climate change 
scenarios, and their significance for bull trout recovery (USFWS 2015a, pp. 17-19, 30, 31).  Bull 
trout are vulnerable to the effects of warming climates and changing precipitation and hydrologic 
regimes.  Climate change in the Pacific Northwest will include rising air temperatures, changes 
in the timing and volume of streamflow, increases in extreme precipitation events, and other 
changes that are likely to degrade bull trout habitat and increase competition with non-native 
warmwater fish (Mote et al. 2014).   
 
Several climate change assessments or studies have been published (Rieman et al. 2007; Porter 
and Nelitz. 2009; Rieman and Isaak 2010; Isaak et al. 2010, 2011; Wenger et al. 2011; Eby et al. 
2014) or are currently underway assessing the possible effects of climate change on bull trout.  
The results of these efforts will allow us to better understand how climate change may influence 
bull trout, and help to identify suitable conservation actions to improve the status of bull trout 
throughout their range.  Issues include: the effects of rising air temperatures and lower summer 
flows on range contractions; changing stream temperatures, influenced by stream characteristics 
(e.g., amount of groundwater base flow contribution to the stream, stream geomorphology, etc.) 
affecting suitable bull trout spawning and rearing habitat; threats to redds and juvenile habitat  
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from stream scouring caused by increased winter precipitation extreme events and increased rain 
in lower elevations; and lower summer flows inhibiting movement between populations, and 
from spawning and rearing habitat to foraging habitat (USFWS 2015a, p. 18). 
 
A study of changing stream temperatures over a 13-year period in the Boise River basin 
estimated an 11 to 20 percent loss of suitable cold water bull trout spawning and early juvenile 
rearing habitats (Isaak et al. 2010).  These results suggest that a warming climate is already 
affecting suitable bull trout instream habitats.  This is consistent with the conclusions of Rieman 
et al. (2007) and Wenger et al. (2011) that bull trout distribution is strongly influenced by 
climate, and predicted warming effects could result in substantial loss of suitable bull trout 
habitats over the next several decades.  Wenger et al. (2011) also noted that bull trout already 
seem to inhabit the coldest available streams in some study areas, and in several watersheds bull 
trout do not have the potential to shift upstream with warming stream temperatures at lower 
elevations (USFWS 2015a, p. 18). 
 
Sensitivity of stream temperature to changes in air temperature is complex and is influenced by 
geological and vegetational factors such as topography, groundwater recharge, glaciation history, 
and riparian vegetation (Isaak et al. 2010; Isaak and Rieman 2013).  A new stream temperature 
data collection, modeling and mapping project, NorWeST, provides a much improved foundation 
for assessing bull trout cold water habitat (USFS 2014).  Stream temperature data have been 
compiled from dozens of resource agencies at more than 15,000 unique stream sites.  These 
temperature data are being used with spatial statistical stream network models to develop an 
accurate and consistent set of climate scenarios for all streams (USFWS 2015a, p. 19). 
 
Fine-scale assessments of the current and projected future geographic distribution of cold water 
streams and suitable bull trout habitat have been recently developed through the NorWeST 
(Isaak et al. 2015) and Bull Trout Vulnerability Assessment (Dunham 2015) processes. These 
assessments model probability of presence using the NorWeST stream temperature data and 
models, and map suitable habitat “patches” using fish presence, local threats, migratory 
connectivity, and climate sensitivity.  The climate sensitivity parameters and data that will be 
linked to patches include flow variability (e.g., percent high frequency of winter floods), thermal 
variability (percent very cold), fire history (percent severely burned relative to patch area), and 
snowpack (snow cover frequency).  Other factors include composite indicators of human impacts 
and non-native presence.  Connectivity parameters include data among patches (stream/lake/sea 
distance to nearest occupied patch), migratory connectivity (distance to lake/sea), local barriers 
(culverts, diversions), and natural geomorphic features (USFWS 2015a, p. 19). 
 
Climate change is an independent threat to bull trout, but also one that exacerbates many of the 
other threats.  The Service expects the threat to increase in severity over coming decades.  
Increasing air temperatures and other changes to hydrology, modified by local habitat conditions, 
will tend to result in increased water temperatures, and reduce the amount of habitat with suitable 
cold water conditions.  Warm dry conditions are also likely to increase the frequency and extent 
of forest fires, with a potential to increase sedimentation and eliminate riparian shading.  
Projected lower instream flows and warmer water in FMO habitats will exacerbate the lack of 
connectivity within and between bull trout core areas.  And, we expect that increased water 
temperatures will alter competitive interactions between bull trout and other fish species that are 
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better adapted to warm conditions.  Climatic warming will change seasonality of streamflow, and 
increased spring runoff from rain-on-snow events will increase scouring of spawning gravels.  
Glacial retreat and reduction of summer snowpack will reduce cold water flows during summer 
months.  Sea level rise will result in the loss of, and changes to, nearshore and estuarine habitat.  
Although addressing the root causes of greenhouse gas emissions and climate change is not 
within our jurisdiction, management planning should account for these increased threats and 
proactively protect those habitats that we expect will best maintain cold water conditions suitable 
for bull trout (USFWS 2015a, pp. 30, 31). 
 
 
ENVIRONMENTAL BASELINE:  Marbled Murrelet 
 
Regulations implementing the Act (50 CFR 402.02) define the environmental baseline as the past 
and present impacts of all federal, State, or private actions and other human activities in the 
action area.  Also included in the environmental baseline are the anticipated impacts of all 
proposed federal projects in the action area that have undergone section 7 consultation, and the 
impacts of state and private actions which are contemporaneous with the consultation in 
progress. 
 
The Service has determined that temporary increased sound levels associated with routine 
construction activities are likely to exceed ambient, background sound levels to a distance of 
approximately 2,000 ft.  However, sound levels resulting from blasting operations will attenuate 
to 70 dBA at a distance of approximately 1.5 miles, and to 92 dBA at a distance of 
approximately 0.2 mile.  The terrestrial boundaries of the action area extend to a distance of at 
least 1.5 miles (Figure 9). 
 
The surrounding forested landscape includes both deciduous dominated and mixed coniferous-
deciduous riparian forest.  The entire project area is within the USFS designated North Fork 
Skykomish River riparian reserve.  Within the project area and limits of construction these 
forested habitats consist mostly of second growth mixed conifer-deciduous stands located on 
rugged, steep, northwest-facing slopes.  The closest USFS designated LSRs are located 
approximately one-half (0.5) mile to the southeast where mature forest can be found at higher 
elevations (Snohomish County Public Works 2015b, p. 22). 
 
Current Condition of the Species in the Action Area 
 
The Recovery Plan for the Threatened Marbled Murrelet in Washington, Oregon, and California 
(USFWS 1997, p. 115) identifies six Conservation Zones throughout the listed range of the 
species.  Conservation Zone 1 (Puget Sound) includes all the waters of Puget Sound and most 
waters of the Strait of Juan de Fuca south of the U.S.-Canadian border.  Conservation Zone 2 
(Western Washington Coast Range) includes marine waters within 1.2 miles (2 km) off the 
Pacific Ocean shoreline, with the northern terminus immediately south of the U.S.-Canadian 
border near Cape Flattery along the midpoint of the Olympic Peninsula, and extending to the 
southern border of Washington (the Columbia River)(USFWS 1997, p. 126). 
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The project and action area are located in marbled murrelet Conservation Zone 1 (Puget Sound).  
Marbled murrelets that potentially nest in the action area are considered part of the Conservation 
Zone 1 marbled murrelet population.  Much of the Puget Trough’s mature forest has been 
replaced by urban and suburban development.  The suitable marbled murrelet habitat remaining 
in Conservation Zone 1 is typically a considerable distance from the marine environment 
(USFWS 1997). 
 
With the establishment of the Northwest Forest Plan in 1994, the range of the marbled murrelet 
in Washington for management and conservation purposes was considered to extend 55 miles 
inland from marine waters (Raphael et al. 2006, p. 101).  The entire action area is located within 
the range of the marbled murrelet. 
 
Appendix C (Status of the Species – Marbled Murrelet) describes distribution of nesting habitat, 
abundance, reproduction, population status and trends, conservation needs, and threats with a 
focus on Conservation Zones 1 and 2.  The following is only a summary of important and 
relevant highlights from the Appendix C: 
 
 The primary reasons for listing included extensive loss and fragmentation of the older-

age forests that serve as nesting habitat for marbled murrelets, and human-induced 
mortality in the marine environment from gillnets and oil spills (57 FR 45328 [Oct. 1, 
1992]). 

 
 Due mostly to historic timber harvest, only a small percentage (approximately 11 

percent) of the habitat-capable lands within the listed range of the marbled murrelet 
currently contain potential nesting habitat (Raphael et al. 2015b, p. 118) 

 
 Most marbled murrelets appear to nest within 37 miles of the coast, although occupied 

behaviors have been recorded up to 52 miles inland, and marbled murrelet presence has 
been detected up to 70 miles inland in Washington (Huff et al. 2006, p. 10). 

 
 The reliance of marbled murrelets on cryptic coloration to avoid detection suggests they 

utilize a wide spacing of nests in order to prevent predators from forming a search image 
(Ralph et al. 1995).  Individual marbled murrelets may express fidelity to nest sites or 
nesting areas, although this is has only been confirmed with marked birds in a few cases 
(Huff et al. 2006, p. 11). 
 

 Population monitoring from 2001 to 2013 indicates strong evidence for a linear decline of 
marbled murrelet subpopulations in Washington, while trends in Oregon and northern 
California indicate potentially stable or increasing subpopulations with no conclusive 
evidence of a positive or negative trend over the monitoring period (Falxa et al. 2015, p. 
26). 
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 Population size and distribution is strongly and positively correlated with the amount and 
pattern (large contiguous patches) of suitable nesting habitat; marine factors also 
contribute to observable trends (Raphael et al. 2015a, p. 156).  Terrestrial habitat and the 
marine human footprint (i.e., shipping lanes, boat traffic, shoreline development) appear 
to be the most important factors that influence the marine distribution and abundance in 
Zone 1 (Raphael et al. 2015a, p. 163) 
 

 Considering the best available data on abundance, distribution, population trend, and the 
low reproductive success of the species, the Service concludes that the population in 
Washington currently has little or no capability to self-regulate, as indicated by the 
significant, annual decline in abundance in Conservation Zones 1 and 2. 

Habitat Suitability in the Action Area 
 
Observations made in the field on January 12, 2016, confirm that the second growth stands 
located within the project area do not provide suitable marbled murrelet nesting habitat.  These 
stands do exhibit high canopy closure (>70 percent) at some locations.  However, a multi-storied 
canopy providing good vertical and horizontal cover is generally absent.  Although few, if any, 
trees with lateral limbs providing a 4 inch-diameter (minimum) platform (located 33 or more ft 
off the forest floor) were observed throughout the limits of construction (estimated at 11.5 to 
12.2 acres), the field survey was not comprehensive and did not include all trees within 0.25 mile 
of the project corridor. 
 
There are 14 marbled murrelet survey stations located within 4 miles of the project area.  
However, no surveys have been conducted during the last 20 years.  An undated data set 
compiled by the MBSNF includes 8 records of observed marbled murrelets within 4 miles of the 
project area.  The closest observations are located more than 1.5 miles from the project area.  
There are no current data to describe marbled murrelet occupancy in the action area, and no 
ornithological radar survey data for these portions of the MBSNF. 
 
In the absence of reliable current survey data to describe occupancy, we used available 
rangewide maps of nesting habitat produced by MaxEnt species distribution modeling (with 
2012 aerial imagery) to predict landscape-scale patterns of marbled murrelet habitat suitability 
and distribution (Raphael et al. 2016).  A coarse-scaled spatial analysis of these data and model 
outputs suggests that the action area, extending to a distance of approximately 1.5 miles, is 
approximately 6,665 acres in size and contains approximately 934 acres of suitable to highly 
suitable marbled murrelet nesting habitat.  These patches of suitable habitat are fragmented and 
discontinuous (Figure 11).  These suitable habitats are located upslope, across the valley, and 
higher on the valley walls than the project area.  This same analysis suggests that of the 
approximately 488 acres (total) located within 0.25 mile of the project corridor, only 18 acres 
represent suitable to highly suitable marbled murrelet nesting habitat (Figure 12). 
 
The nearest designated critical habitat for the marbled murrelet is located to the southeast at a 
distance of at least 2,000 ft.  There is only one polygon within 1.5 miles corresponding to (or 
representing) designated critical habitat.  It appears today that this polygon includes mostly 
second growth conifers; the stand is not mapped as suitable marbled murrelet nesting habitat. 
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Based upon information included in the BA and BA amendment, a review of available recent 
aerial photography, observations made in the field, and the above described coarse-scaled spatial 
analysis, the Service may reasonably conclude that some portion of the suitable, un-surveyed 
habitat in the action area (approximately 934 acres) is occupied.  It is also reasonable to assume 
that some portion of the suitable, un-surveyed marbled murrelet nesting habitat located within 
0.25 mile of the project corridor (approximately 18 acres) is occupied. 
 

 
 

Figure 11.  Screenshot depicting marbled murrelet habitat suitability data, survey stations, and 
historic observations 
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Figure 12.  Screenshot depicting habitat suitability data, including small patches of potential 
habitat within 0.25 mile (approximately 18 acres) 
 
 
Factors Responsible for the Condition of the Species 
 
Appendix C (Status of the Species – Marbled Murrelet) describes conservation needs and threats 
to the species with a focus on Conservation Zones 1 and 2. 
 
The Service has previously issued Opinions for actions adversely affecting marbled murrelets in 
Conservation Zones 1 and 2.  The Service determined that each of these actions was not likely to 
jeopardize the continued existence of the marbled murrelet, and would not destroy or adversely 
modify designated marbled murrelet critical habitat.  Nevertheless, the combined effects of these 
past and contemporaneous federal actions have resulted in short- and long-term adverse effects 
to the marbled murrelet and, in some instances, an incremental degradation of the environmental 
baseline. 
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Conservation Role of the Action Area 
 
Lands considered essential for the recovery of the marbled murrelet within Conservation Zones 1 
and 2 include:  1) any suitable habitat in a LSR; 2) all suitable habitat located in the Olympic 
Adaptive Management Area; 3) large areas of suitable nesting habitat outside of LSRs on federal 
lands; 4) suitable habitat on State lands within 40 miles of the coast; and 5) habitat within 
occupied marbled murrelet sites on private lands (USFWS 1997, pp. 131-134). 
 
Climate Change 
 
In the Pacific Northwest, mean annual temperatures rose 0.8 degrees C (1.5 degrees F) in the 
20th century and are expected to continue to warm from 0.1 to 0.6 degrees C (0.2 to 1 degrees F) 
per decade (Mote and Salathe 2010, p. 29).  Climate change models generally predict warmer, 
wetter winters and hotter, drier summers and increased frequency of extreme weather events in 
the Pacific Northwest (Salathe et al. 2010, pp. 72-73).  Predicted climate changes in the Pacific 
Northwest have implications for forest disturbances that affect the quality and distribution of 
marbled murrelet habitat.  Both the frequency and intensity of wildfires and insect outbreaks are 
expected to increase over the next century in the Pacific Northwest (Littell et al. 2010, p. 130).   
 
One of the largest projected effects on Pacific Northwest forests is likely to come from an 
increase in fire frequency, duration, and severity.  Westerling et al. (2006, pp. 940-941) analyzed 
wildfires and found that since the mid-1980s, wildfire frequency in western forests has nearly 
quadrupled compared to the average of the period from 1970-1986.  The total area burned is 
more than 6.5 times the previous level and the average length of the fire season during 1987-
2003 was 78 days longer compared to 1978-1986 (Westerling et al. 2006, p. 941).  The area 
burned annually by wildfires in the Pacific Northwest is expected to double or triple by the 2080s 
(Littell et al. 2010, p. 140).  Wildfires are now the primary cause of marbled murrelet habitat loss 
on Federal lands, with over 21,000 acres of habitat loss attributed to wildfires from 1993 to 2012 
(Raphael et al. 2015b, p. 123).  Climate change is likely to further exacerbate some existing 
threats such as the projected potential for increased habitat loss from drought related fire, 
mortality, insects and disease, and increases in extreme flooding, landslides and windthrow 
events in the short-term (10 to 30 years). 
 
Within the marine environment, effects on the food supply (amount, distribution, quality) 
provide the most likely mechanism for climate change impacts to marbled murrelets.  Studies in 
British Columbia (Norris et al. 2007) and California (Becker and Beissinger 2006) have 
documented long-term declines in the quality of prey, and one of these studies (Becker and 
Beissinger 2006, p. 475) linked variation in coastal water temperatures, prey quality during pre-
breeding, and reproductive success.  These studies indicate that marbled murrelet recovery may 
be affected as long-term trends in ocean climate conditions affect prey resources and marbled 
murrelet reproductive rates.  While seabirds such as the marbled murrelet have life-history 
strategies adapted to variable marine environments, ongoing and future climate change could 
present changes of a rapidity and scope outside their adaptive range (USFWS 2009, p. 46). 
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EFFECTS OF THE ACTION:  Bull Trout and Designated Bull Trout Critical Habitat 
 
The effects of the action refers to the direct and indirect effects of an action on the species or 
critical habitat, together with the effects of other activities that are interrelated or interdependent 
with that action, that will be added to the environmental baseline (50 CFR 402.02).  Indirect 
effects are those that are caused by the proposed action and are later in time, but still are 
reasonably certain to occur. 
 
The FHWA, WSDOT, and County propose to relocate an approximately one half-mile (0.5 mile) 
section of Index-Galena Road that lies within the CMZ of the North Fork Skykomish River.  The 
proposed project will result in most of the roadway section being relocated away from the left-
bank side channel to the mainstem North Fork Skykomish River, away from the CMZ, and 
above the 100-year floodplain. 
 
Portions of the new alignment, from Station 34+50 to 45+50 and from Station 48+00 to 54+00 (a 
total distance of approximately 1,700 linear ft or 0.32 mile), will require construction of buried 
rock revetments at the periphery of the CMZ (approximately 10,000 cubic yards of large rock).  
Close proximity to the CMZ when tying back into the existing alignment will require toe 
protection in the event of further lateral migration of the active channel.  A new 180-ft bridge 
will be constructed at the stream crossing near Station 54+00.  The bridge will maintain and 
improve hydraulic connectivity with the North Fork Skykomish River, and preserve seasonal 
pool habitat and refugia.  The new alignment and proposed features, including the buried rock 
revetments and 180-ft bridge, will reduce impediments to flood flow conveyance, and improve 
storage and attenuation of flood flows.  
 
Existing damaged roadway sections along the old alignment will be decommissioned and 
removed, and the footprint restored where feasible with riparian plantings.  Once the 
decommissioned roadway sections are removed, the FHWA, WSDOT and County will prepare 
the site for native plantings.  On-site riparian buffer mitigation, consisting of enhancement and 
restoration with native plantings, will restore a forested corridor adjacent to the North Fork 
Skykomish River.  Approximately 1,750 native shrubs and trees meeting USFS requirements and 
specifications will be planted to restore 1 acre of riparian buffer throughout the abandoned 
alignment.  Habitat structures, including standing snags, brush piles, fallen trees, and stumps, 
will be placed throughout the restored riparian buffer.  Some amount of off-site compensatory 
mitigation will be required.  Off-site mitigation will consist of credits purchased at an established 
mitigation bank (FHWA, WSDOT, and Snohomish County 2016, p. 54).  WSDOT and the 
County will purchase credits at the Skykomish Habitat Mitigation Bank as compensation for 
permanent impacts and loss of approximately 3.3 acres of riparian buffer. 
 
Roadway fill and debris will be removed from the left-bank side channel and CMZ where it is 
safe and practicable to do so.  Some of the debris has been substantially buried, or eroded by 
river flows and carried off-site.  Where possible, ballasted or anchored large wood will be 
installed to provide and improve channel roughness and instream habitat complexity.  Large 
wood will be installed along the waterward face of the buried rock revetments to “soften” the 
interface at the waterward edge of the rock toe scour protection. 
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The proposed project will improve floodplain conditions by restoring floodplain connectivity 
that historically has been impeded by the existing roadway alignment.  The WSDOT and County 
also expect that moving the roadway further landward and removing roadway fill and debris 
from the CMZ will reduce future flood hazard risk.  Floodplain connectivity will be restored to 
more than 200,000 ft2 (4.6 acres) of floodplain. 
 
Construction will require a minimum of two construction seasons and could extend to three 
seasons depending on sequencing and contingencies.  Due to the remote location of the project 
and expected difficult construction conditions, the WSDOT and County plan to complete all or 
nearly all of the work between April and October.  Construction of the new alignment and 
proposed features will require substantial clearing and grading (11.5 to 12.2 acres); between 8.3 
acres and 8.9 acres will be restored at project completion with native plantings. 
 
In-water work along approximately 350 linear ft of the proposed buried rock revetment may 
require work area isolation with the placement of a temporary cofferdam or bypass 
(approximately 7,000 ft2; 350 ft x 20 ft).  The WSDOT and County will implement standard 
WSDOT Fish Exclusion Protocols and Standards.  Construction of the new 180-ft bridge will 
require little or no in-water work, but may require a temporary bridge span placed on earth, rock, 
or ecology block foundations and fills.  Non-fish bearing streams located on moderate to steep 
slopes may be temporarily spanned or bypassed.  All temporary and final culvert installations 
will have outlet protection to prevent downslope erosion and headcutting.  Culverts will be sized 
to accommodate and convey the 100-year storm event. 
 
Approximately 8,000 ft2 of asphalt and roadway debris will be removed from approximately a 
half-dozen locations below the OHWM.  Equipment will gain access to complete the work from 
remaining portions of the old road prism, and with the possible temporary placement of timber 
cribbing and crane mats.  Equipment may also traverse and work from exposed channel bars.  
Approximately 5,000 ft2 below the OHWM will be enhanced with large wood installations. 
 
The FHWA, WSDOT, and County have proposed conservation measures to avoid and reduce 
impacts during construction (Snohomish County Public Works 2015, pp. 10, 13, 14; FHWA, 
WSDOT, and Snohomish County 2016, pp. 49, 50, 54, 55, 59, 60, 67-69).  These conservation 
measures will avoid and reduce exposures and effects to bull trout and their habitat. 
 
Summary 
 
The Service expects that the proposed action will result in both direct and indirect effects to the 
bull trout and designated bull trout critical habitat.  Some of these effects will be temporary, 
construction-related and limited in both physical extent and duration.  Others will be long-term, 
lasting for the functional life of the constructed features.  Our analysis specifically addresses the 
following potential adverse exposures and effects, as well as any effects associated with 
interrelated and interdependent actions: 
 
 Stress and/or injury resulting from fish capture and handling operations.  
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 Exposure to construction activities and resulting direct effects.  Construction activities 
will directly affect instream habitat that supports bull trout.  Adult, subadult, and juvenile 
bull trout will be temporarily exposed to elevated levels of turbidity and sedimentation. 
 

 Permanent and temporary effects to instream habitat structure, function, and diversity.  
The proposed action will reduce a significant, long-standing constraint on the CMZ, and 
restore channel-forming processes and floodplain and riparian processes that contribute to 
the creation and maintenance of complex instream habitat.  However, the proposed action 
also includes the construction of buried rock revetments at the periphery of the CMZ 
(approximately 10,000 cubic yards of large rock, plus large wood; approximately 1,700 
linear ft or 0.32 mile in total).  We expect that these features will remain as a more or less 
permanent constraint on the CMZ, but will function better than smooth riprap revetments.  
Temporary effects to instream habitat resulting from channel response, during the months 
immediately following construction, will include significant bedload movements and 
resulting turbidity and sedimentation. 

 
Construction activities have the potential to injure or kill a limited number of adult, subadult, and 
juvenile bull trout.  Temporary exposures and effects to instream habitat may also significantly 
disrupt normal bull trout behaviors (i.e., ability to successfully feed, move, and/or shelter).  
These exposures and effects may temporarily cause bull trout to avoid the action area, may 
impede or discourage free movement through the action area, prevent individuals from 
exploiting preferred habitats, and/or expose individuals to less favorable conditions.  Suitable 
bull trout spawning habitats are not present in the action area, and therefore the proposed action 
will have no effect on bull trout spawning habitat or essential spawning behaviors. 
 
Insignificant and Discountable Effects 
 
Some of the proposed action’s potential effects to the bull trout and designated bull trout critical 
habitat will be insignificant or discountable.  With implementation of the proposed conservation 
measures and permanent design elements, the Service concludes that the following potential 
effects are extremely unlikely to occur (discountable) or will not be measurable or detectable 
(insignificant):  
 
 Direct effects (i.e., disturbance) to bull trout spawning behaviors and redds/eggs/alevins; 

 
 Exposure to chemical contamination during construction; 

 
 Effects to prey resources and the bull trout prey base; 

 
 Stormwater effects; 

 
 Long-term effects to floodplain and riparian processes, including large wood recruitment. 

 
Construction activities will result in direct impacts to approximately 20,000 ft2 (0.46 acre) below 
the OHWM of the North Fork Skykomish River.  Turbidity and sedimentation resulting from 
construction activities will travel as far as 300 ft downstream, and temporary effects to instream 



 

 46 

habitat may extend as far as 0.25 mile downstream.  Despite the large area affected by 
construction activities, direct effects to bull trout spawning and redds/eggs/alevins are considered 
extremely unlikely and therefore discountable.  The nearest known bull trout spawning habitat is 
located in Salmon Creek, outside of the action area and at higher elevations.  Therefore, bull 
trout spawning habitats will not be affected, either directly or indirectly.  The aquatic component 
of the action area encompasses spawning habitats used annually by Chinook and steelhead 
salmon, but local, expert knowledge of the area indicates no history of bull trout spawning. 
 
Construction will require one or more pieces of heavy equipment to enter and operate below the 
OHWM of the North Fork Skykomish River.  However, except for the purposes of gaining 
access to and removing asphalt and roadway debris from below the OHWM, heavy equipment 
will operate from positions above and/or landward of the wetted channel (including temporary 
fills, timber cribbing, and crane mats).  Heavy equipment may also operate within the work area 
isolated with a temporary cofferdam or bypass (i.e., when constructing approximately 350 linear 
ft of the proposed buried rock revetment). 
 
A release of harmful materials (e.g., fuel, lubricants, hydraulic fluid) is possible, but extremely 
unlikely.  The FHWA, WSDOT, and County will implement an Engineer-approved SPCC plan 
to guard against the release of any harmful pollutant or product.  Any equipment entering the 
water will use vegetable oil or another biodegradable hydraulic fluid substitute, and no oils, 
fuels, cleaning agents or solvents, concrete or equipment wash water, slurry, waste, or 
construction debris will be discharged to surface waters or onto land with a potential to reenter 
surface waters.  With successful implementation of the proposed conservation measures, effects 
to the bull trout and designated bull trout critical habitat resulting from exposure to chemical 
contamination during construction are considered extremely unlikely and therefore discountable. 
 
Construction activities will result in direct impacts to approximately 20,000 ft2 (0.46 acre) below 
the OHWM of the North Fork Skykomish River.  Turbidity and sedimentation resulting from 
construction activities will travel as far as 300 ft downstream, and temporary effects to instream 
habitat may extend as far as 0.25 mile downstream.  Despite the large area directly and indirectly 
affected, we expect that temporary effects to prey resources and the bull trout prey base will not 
be measurable, and are therefore considered insignificant.  The action area supports populations 
of Chinook, steelhead, and other native fishes, which together provide a sizable prey base for 
bull trout.  There are no indications that either terrestrial organisms or aquatic macroinvertebrates 
are lacking.  The food base is not a limiting factor within the action area, and the effects of the 
action will not measurably diminish the availability of prey in either the short- or long-term. 
 
The proposed action will use flow dispersion and infiltration as the preferred means to control 
and treat stormwater runoff.  Concentrating stormwater runoff will be avoided to the maximum 
extent practicable.  Consistent with the requirements of the WSDOT Highway Runoff Manual, 
additional flow control and/or treatment BMPs will be implemented where warranted and 
practicable.  With full and successful implementation of the proposed conservation measures and 
permanent design elements, foreseeable long-term and indirect stormwater effects will be 
insignificant. 
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The proposed action will have significant, unavoidable temporary impacts to riparian buffers 
associated with 11.5 to 12.2 acres of clearing and grading.  However, the proposed action will 
also:  1) restore and re-establish at least 1 acre of riparian buffer throughout the abandoned 
alignment, 2) restore and enhance riparian function with native plantings across more than 8 
acres of the temporary footprint (including stabilized side slopes), and 3) mitigate off-site with 
the purchase of credits at an established mitigation bank for the permanent impacts and loss of 
approximately 3.3 acres of riparian buffer.  Furthermore, by relocating most of the roadway 
section away from the North Fork Skykomish River and CMZ, by restoring connectivity to more 
than 4.6 acres of floodplain, and by installing large wood along the buried rock revetments and in 
the restored riparian buffers, the proposed action will avoid permanent adverse effects to riparian 
functions. 
 
The proposed action will restore connectivity across more than 200,000 ft2 (4.6 acres) of 
floodplain, reduce impediments to flood flow conveyance, and improve the storage and 
attenuation of flood flows.  The action will improve connectivity with the North Fork Skykomish 
River for small watercourses, preserve seasonal pool habitat and refugia, and install ballasted or 
anchored large wood to provide and improve channel roughness and instream habitat 
complexity.  Finally, the proposed action includes large wood installed along the waterward face 
of the buried rock revetments to “soften” the interface at the waterward edge of the rock toe 
scour protection. 
 
The proposed action will reduce a significant, long-standing constraint on the CMZ, and restore 
channel-forming processes and floodplain and riparian processes that contribute to the creation 
and maintenance of complex instream habitat.  With full and successful implementation of the 
proposed conservation measures and permanent design elements, and considering their position 
and proximity to the North Fork Skykomish River, the Service concludes that the action’s 
foreseeable long-term effects to floodplain and riparian processes (including large wood 
recruitment) will be beneficial.  The proposed action will enhance and not degrade floodplain 
and riparian functions and processes. 
 
Effects Resulting from Fish Capture and Handling 
 
In-water work along approximately 350 linear ft of the proposed buried rock revetment may 
require work area isolation with the placement of a temporary cofferdam or bypass 
(approximately 7,000 ft2; 350 ft x 20 ft).  The WSDOT and County will implement standard 
WSDOT Fish Exclusion Protocols and Standards. 
 
All work below the OHWM will be completed during the approved in-water work window 
(August 1 to August 31), and will comply with the Hydraulic Project Approval issued for the 
project by the WDFW.  Any pumps used to temporarily bypass water or to dewater residual 
pools will be screened at the intake.  Fish screens or guards will comply with Washington State 
law (RCW 77.57.010 and 77.57.070), with guidelines prescribed by the NMFS, and any more 
stringent requirements contained in permits issued for the project by the WDFW.  Pumps will not 
be operated without a screened intake unless there is no risk of entraining fish, and there are 
adequate plans in place to address contingencies (including a routine schedule for inspection).  
Work will not inhibit fish passage during or after construction. 
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Work area isolation, flow diversion, and partial dewatering are conservation measures intended 
to reduce the risk of fish stranding and other forms of injury (e.g., exposure to intense turbidity).  
The FHWA, WSDOT, and County will implement these practices to avoid the more severe 
effects that bull trout might experience from remaining within the work area. 
 
It is possible that a limited number of bull trout may be injured or killed when capturing and 
removing fish from the work area.  However, it is more likely that adverse effects to adult, 
subadult, or juvenile bull trout resulting from fish capture and handling will occur in the form of 
increased stress and a temporary disruption to their normal bull trout behaviors. 
 
The WSDOT’s Fish Exclusion Protocols and Standards require that the fish capture operation be 
conducted by or under the supervision of an experienced biologist, and that all staff participating 
in the operation must have the necessary knowledge, skills, and abilities to ensure safe handling 
of fish.  WSDOT protocols require that the fish capture operation must have proper equipment 
on-hand (e.g., buckets, aerators, etc.) and take appropriate steps to minimize the amount and 
duration of handling.  The protocols require that captured fish be released to flowing waters in 
close proximity, in areas that offer adequate cover and suitable temperature and water quality 
conditions, as quickly as is practicable. 
 
Electrofishing will be employed only as a last resort, after all other means of fish capture and 
removal have been exhausted (e.g. herding with block nets, seining, dip nets in conjunction with 
dewatering, etc.), and only after a qualified biologist determines that all or nearly all of the adult 
and subadult-sized fish have been effectively removed.  Only biologists trained by qualified 
personnel and familiar with equipment handling, settings, maintenance, and safety may operate 
electrofishing equipment.  Capture operations that utilize electrofishing equipment shall use the 
minimum voltage, pulse width, and rate settings necessary to immobilize fish, and shall measure 
water conductivity in the field before electrofishing in order to determine appropriate settings. 
 
Electrofishing is typically used as a last resort to remove fish.  The process involves passing an 
electrical current through water to immobilize fish and facilitate their capture and removal from 
the in-water work area.  The process of running an electrical current through the water can cause 
a range of effects, including annoyance, startle, or avoidance behavior; temporary immobility; 
physical injury; and, mortality.  The amount of unintentional (or incidental) injury or mortality 
attributable to electrofishing can vary widely, depending upon the equipment used, settings used, 
site conditions (e.g., clarity of water and visibility), and the expertise of the operator.  Accidental 
contact with the electrodes is a frequent cause for physical injury or mortality.  When fish 
capture operations use the minimum voltage, pulse width, and rate settings necessary to 
immobilize fish, shocked fish normally revive quickly. 
 
Electrofishing can more severely affect adult salmonids because of their larger size and surface 
area.  Injuries, which may cause or contribute to delayed mortality, can include spinal 
hemorrhages, internal hemorrhages, fractured vertebra, spinal misalignment, and separated spinal 
columns (Dalbey et al. 1996; Hollender and Carline 1994; Thompson et al. 1997b).  Sharber and 
Carothers (1988) report that electrofishing killed 50 percent of the adult rainbow trout in their  
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study.  The long-term effects of electrofishing on juvenile and adult salmonids are not well 
understood, but long experience with electrofishing indicates that most measurable effects occur 
at the time of fish capture operations and are of relatively short duration. 
 
Most studies on the effects of electrofishing have been conducted on adult fish greater than 300 
millimeters in length (Dalbey et al. 1996).  The relatively few studies that have been conducted 
on juvenile salmonids indicate that spinal injury rates are substantially lower than they are for 
large fish.  Smaller fish intercept a smaller head-to-tail potential than larger fish (Sharber and 
Carothers 1988), and may therefore experience lower injury rates (Dalbey et al. 1996; Thompson 
et al. 1997a; Thompson et al. 1997b).  McMichael et al. (1998) found a 5.1 percent injury rate for 
juvenile steelhead captured by electrofishing in the Yakima River. 
 
The incidence and severity of electrofishing injury is partly related to the type of equipment used 
and the waveform produced (Dalbey et al. 1996; Dwyer and White 1997; Sharber and Carothers 
1988).  Continuous direct current or low-frequency pulsed direct current (equal or less than 30 
Hz) have been recommended for electrofishing because lower spinal injury rates, particularly in 
salmonids, have resulted from these waveforms (Dalbey et al. 1996). 
 
Only a few studies have examined the long-term effects of electrofishing on salmonid survival 
and growth (Ainslie et al. 1998; Dalbey et al. 1996).  These studies indicate that although some 
fish suffer spinal injury, few die as a result.  However, severely injured fish grow at slower rates 
and sometimes exhibit no growth at all (Dalbey et al. 1996). 
 
Adult and subadult salmonids, because of their larger size (i.e., older than one year and larger 
than 150 mm; with variation dependent on species), cannot seek refuge in gravels and are 
generally easier to detect, herd, seine, and/or net.  Therefore, fish capture operations that exhaust 
other means of capture (e.g. herding with block nets, seining, dip nets in conjunction with 
dewatering, etc.) should not generally expose many adult or subadult salmonids to the added 
risks associated with electrofishing.  However, some adults and subadults may hide under 
vegetation or other cover (e.g., cut banks, rootwads, etc.).  While herding, seining, and netting 
are much safer means by which to capture and remove fish (i.e., they present lower risks of 
injury and/or incidental mortality), all forms of capture and handling contribute some degree of 
stress and otherwise disrupt normal behaviors (i.e., the ability to successfully feed, move and/or 
shelter). 
 
The Service expects that with careful, full implementation of the proposed conservation 
measures, and considering the small size of the area(s) where fish capture operations will or may 
be conducted, a very modest number of juvenile, subadult, and adult bull trout may be affected 
by fish capture and handling.  All, or nearly all, of the subadult and adult bull trout should be 
effectively removed prior to electrofishing, and the rate of injury and/or accidental (incidental) 
mortality should be low for juvenile, subadult, and adult bull trout.  It is more likely that adverse 
effects to juvenile, subadult, or adult bull trout resulting from fish capture and handling will take 
the form of increased stress and a temporary disruption to their normal bull trout behaviors.  
While this added stress and disruption to their normal behaviors will have measurable short-term 
effects (including interruption to feeding and increased energetic demands), we expect that all, or 
nearly all, of the exposed individuals will experience no long-term effects. 
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Applying best professional judgment, and with consideration for the timing and location of 
construction activities, the amount and quality of affected habitat, methods for work area 
isolation and dewatering, and WSDOT’s Fish Exclusion Protocols and Standards, the Service 
expects that no more than one adult or subadult bull trout, and one juvenile bull trout will suffer 
physical injury or mortality.  The Service concludes that no more than two adult or subadult bull 
trout, and three juvenile bull trout will suffer a disruption to their normal behaviors and/or stress 
as a result of fish capture and handling. 
 
Exposure to Elevated Turbidity and Sedimentation During Construction 
 
Construction activities will result in direct impacts to approximately 20,000 ft2 (0.46 acre) below 
the OHWM of the North Fork Skykomish River.  Construction activities with the potential to 
cause significant temporary increases in turbidity and sedimentation include 1) excavation and 
removal of roadway fill and debris from accessible locations below the OHWM, 2) placement of 
ballasted or anchored large wood below the OHWM, and 3) the placement (and subsequent 
removal) of a temporary cofferdam or bypass in conjunction with work area isolation and 
construction of the proposed buried rock revetment.  However, with a footprint that includes 
approximately 12 acres of clearing and grading on steep side slopes (i.e., moderately steep to 
very steep side slopes), we also acknowledge that some work completed in the uplands (e.g., 
installation of culverts on moderate to steep slopes) may become a source of turbidity and 
sedimentation further downslope. 
 
Based upon the nature of the proposed work, the size, volume, and morphology of the North 
Fork Skykomish River within the action area, and the conditions likely to prevail during 
construction of the project, we expect that turbidity and sedimentation resulting from 
construction activities will travel as far as 300 ft downstream before concentrations are 
diminished by dilution and deposition to levels that are difficult to distinguish from background/ 
ambient concentrations.  Temporary increases in turbidity resulting from construction may 
significantly disrupt normal bull trout behaviors (feeding, moving, and sheltering), and may 
create a temporary barrier to free movement and migration. 
 
Although few studies have specifically examined the issue as it relates to bull trout, increases in 
suspended sediment affect salmonids in several recognizable ways.  The variety of effects of 
suspended sediment may be characterized as lethal, sublethal, or behavioral (Bash et al. 2001, p. 
10; Newcombe and MacDonald 1991, pp. 72-73; Waters 1995, pp. 81-82).  Lethal effects 
include gill trauma (physical damage to the respiratory structures) (Curry and MacNeill 2004, p. 
140) and smothering and other effects that can reduce egg-to-fry survival (Chapman 1988, pp. 
12-16).  Sublethal effects include physiological stress reducing the ability of fish to perform vital 
functions (Cederholm and Reid 1987, pp. 388, 390), severely reduced respiratory function and 
performance (Waters 1995, p. 84), increased metabolic oxygen demand (Servizi and Martens 
1991, p. 497), susceptibility to disease and other stressors (Bash et al. 2001, p. 6), and reduced 
feeding efficiency (Newcombe and MacDonald 1991, p. 73).  Sublethal effects can act separately 
or cumulatively to reduce growth rates and increase fish mortality over time.  Behavioral effects 
include avoidance, loss of territoriality, and related secondary effects to feeding rates and  
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efficiency (Bash et al. 2001, p. 7).  Fish may be forced to abandon preferred habitats and refugia, 
and may enter less favorable conditions and/or be exposed to additional hazards (including 
predators) when seeking to avoid elevated concentrations of suspended sediment. 
 
In order to assess the suspended sediment concentrations at which adverse effects will occur and 
to determine the downstream extent to which these effects may extend as a result of the proposed 
project, we used the analytical framework attached as Appendix E (USFWS 2010).  This 
framework uses the findings of Newcombe and Jensen (1996) to evaluate the “severity-of-effect” 
based on suspended sediment concentration, exposure, and duration.  Factors influencing 
suspended sediment concentration, exposure, and duration include waterbody size, volume of 
flow, the nature of the construction activity, construction methods, erosion controls, and 
substrate and sediment particle size.  Factors influencing the severity-of-effect include duration 
and frequency of exposure, concentration, and life stage.  Availability and access to refugia are 
other important considerations. 
 
The framework in Appendix E requires an estimate of suspended sediment concentration (mg/L) 
and exposure duration.  Monitoring data collected on the Skykomish River at Monroe (Station 
No. 07C070) were used to determine the ratio of turbidity to suspended solids for the waterbody 
(1 NTU : 1.94 mg/L).  To determine exposure duration, we assumed that work below the 
OHWM would occur 10 hours a day, for as many as 60 working days (two in-water construction 
seasons; August 1 to August 31).  It is important to note we expect that any measurable increases 
in turbidity will be short-term and episodic. 
 
Using this approach, we expect that adverse effects to adult, subadult, and juvenile bull trout are 
likely to occur under the following circumstances: 
 

1. When background NTU levels are exceeded by 50 NTUs at any point in time. 
 

2. When background NTU levels are exceeded by 20 NTUs for more than 1 hour, 
continuously. 

 
3. When background NTU levels are exceeded by 10 NTUs for more than 3 hours, 

cumulatively, over a 10-hour workday. 
 

4. When background NTU levels are exceeded by 5 NTUs for more than 7 hours, 
cumulatively, over a 10-hour workday. 

 
To assess the potential extent of these effects we relied on a limited set of monitoring data 
collected to determine the effectiveness of BMPs and compliance with State surface water 
quality standards.  We also considered the nature and extent of the proposed in-water work, and 
the North Fork Skykomish River’s seasonal hydrological conditions.  Based on this information, 
we expect that suspended sediment concentrations resulting in adverse effects to bull trout are 
reasonably certain to occur as far as 300 ft downstream of construction activities. 
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We expect that a modest number of adult, subadult, and juvenile bull trout will be in the action 
area at the time of construction and may be exposed to elevated turbidity and sedimentation.  We 
expect that some bull trout will avoid the area when elevated suspended sediment concentrations 
result from construction activities.  Resulting turbidities may also impede or discourage free 
movement through the action area, and combined with other aspects of construction in and 
around the channel (including flow diversion), may delay or discourage adult bull trout from 
migrating up through and around the project area.  However, bull trout will not be exposed to 
elevated turbidities outside daylight hours, and therefore nocturnal movements and migration 
through and around the project area will be unimpeded.   
 
Temporary increases in turbidity may prevent individuals from exploiting preferred habitats, 
and/or expose individuals to less favorable conditions.  We expect that elevated turbidity and 
sedimentation extending as far as 300 ft downstream of construction activities will result in a 
significant temporary disruption of normal bull trout behaviors (i.e., ability to successfully feed, 
move, and/or shelter). 
 
Permanent and Temporary Effects to Instream Habitat 
 
The Service expects that the proposed action will result in both direct and indirect effects to bull 
trout rearing and FMO habitats.  Some of these effects will be temporary, construction-related 
and limited in both physical extent and duration.  Others will be permanent or long-term, lasting 
for the functional life of the constructed features. 
 
The proposed action will reduce a significant, long-standing constraint on the CMZ, and restore 
channel-forming processes and floodplain and riparian processes that contribute to the creation 
and maintenance of complex instream habitat.  However, the proposed action will also construct 
buried rock revetments at the periphery of the CMZ (approximately 10,000 cubic yards of large 
rock, plus large wood; approximately 1,700 linear ft or 0.32 mile in total).  The Service expects 
that these features will remain as a more or less permanent constraint on the CMZ, but will 
function better than smooth riprap revetments.  Temporary effects to instream habitat resulting 
from channel response, during the months immediately following construction, will include 
significant bedload movements and resulting turbidity and sedimentation. 
 
Temporary Effects to Instream Habitat 
 
Temporary effects to instream habitat will result from channel response to the constructed 
features during the months immediately following construction.  When activated under high flow 
events, the constructed features may have pronounced, localized effects on flow velocities, bed 
shear stress, and patterns of sediment transport and channel bed formation. 
 
We expect that channel response and temporarily altered patterns of sediment transport will 
cause a measurable increase in sedimentation along the downstream reach, extending as far as 
0.25 mile downstream.  Sediments deposited along the downstream reach may accumulate in 
pools or tailouts, and may for a time bury some of the native substrates.  These temporary effects 
to instream habitat may reduce foraging and overwintering opportunities for individual bull trout  
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(juveniles in particular).  However, we expect these effects will be limited in both physical extent 
and duration.  We expect that within the action area the channel will adjust and resume natural 
patterns of bedload and sediment transport within two years of construction. 
 
Increased sedimentation along the downstream reach will temporarily degrade bull trout rearing 
and FMO habitat.  We expect that measurable increases in sedimentation will significantly 
disrupt normal bull trout behaviors (i.e., the ability to successfully feed, move, and/or shelter) to 
a distance of 0.25 mile, and for a duration of up to two years. 
 
Permanent Effects to Instream Habitat 
 
The proposed action will reduce, but not permanently eliminate, a long-standing constraint on 
the North Fork Skykomish River’s CMZ.  Buried rock revetments constructed at the periphery of 
the CMZ will remain as a permanent feature along approximately 1,700 linear ft.  Bank 
hardening will reduce opportunities for interaction between the active channel and floodplain, 
will permanently (or indefinitely) reduce the potential for development of off-channel habitat 
complexity, and impair natural processes that contribute to the formation and maintenance of 
diverse instream habitats. 
 
However, the proposed action incorporates permanent design elements which we expect will 
partially offset these adverse effects.  The buried rock revetments will incorporate a significant 
amount of large wood, creating bank roughness and complex habitat at the periphery of the 
CMZ.  Furthermore, we expect that because these features will resist erosion and maintain 
structural integrity even with some amount of settling and deformation, the proposed action will 
avoid the environmental damage that might otherwise result from repetitive future roadway 
repairs.  The Service expects that the constructed features will function better over time than a 
smooth riprap revetment. 
 
Bank hardening impairs the natural processes that contribute to the formation and maintenance 
of diverse instream habitats.  The adverse effects of bank hardening are well documented in the 
scientific literature.  The extensive bank hardening that has occurred along the lower Sacramento 
River provides one good, thoroughly investigated example (USFWS 2000).  The adverse effects 
of bank hardening can include:  1) Interruption of the dynamic equilibrium, which through 
patterns of erosion and sedimentation contributes, sorts, and distributes substrates of varying size 
within the active channel migration zone; 2) Uncoupling of the active channel and riparian 
zones, reducing the frequency of overbank flows and recruitment of large wood; 3) Confinement 
of the CMZ, reducing or eliminating opportunities for meander migration and development of 
off-channel habitat; and, 4) Straightening of the active channel and reduction in bank roughness, 
leading to intensification of water velocities and forces which cause channel incision and 
accelerated rates of bank erosion upstream and downstream of the hardened bank (Schmetterling 
et al. 2001; USFWS 2000).  These effects impair the natural processes that contribute to the 
formation and maintenance of diverse instream physical habitat. 
 
Bank hardening most acutely affects the diversity of channel margin and off-channel habitats.  
Microhabitats in the form of point bars, backwaters and eddies, undercut banks, debris jams, side 
channels, oxbows, and overhanging bank vegetation are generally all substantially reduced as a 
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result of bank hardening and channel confinement (Schmetterling et al. 2001; USFWS 2000).  
Furthermore, with decoupling of the natural processes and interactions within the floodplain, 
systems lose their ability to replace and repair degraded habitats. 
 
The proposed action will harden approximately 1,700 linear ft of the North Fork Skykomish 
River’s left-bank side channel.  In doing so, the action will reduce the opportunity for meander 
migration and further development of off-channel habitats.  The proposed action will have 
significant indirect effects, occurring later in time but persisting for the functional life of the 
constructed features.  These indirect effects include a reduced incidence of overbank flows and 
interrupted patterns of erosion, sedimentation, and recruitment of large wood.  Were it not for the 
inclusion of permanent design elements that partially offset these adverse effects, we would 
expect simplified and homogenized instream structure to result in time along the affected bank. 
 
The Service expects that the proposed action will maintain a diverse and complex assemblage of 
instream habitats along the affected reach, including a range of channel depths, complex cover, 
and resting and refuge habitat from stream velocities and forces.  We expect that the resulting 
conditions will provide good rearing, foraging, and overwintering opportunities for bull trout. 
 
Outside the limits of the constructed features, we do not expect that the proposed action will 
have measurable adverse effects to bull trout habitat.  The action will restore floodplain 
connectivity to more than 200,000 ft2 (4.6 acres) of floodplain, reduce impediments to flood flow 
conveyance, and improve the storage and attenuation of flood flows.  The proposed action should 
increase channel and floodplain roughness, and thereby lessen hydraulic forces and resulting bed 
and bank erosion along the downstream reach.  The Service acknowledges that the constructed 
features will or may have measurable effects to bedload movement, large wood transport and 
accumulation, and channel formation along the downstream reach.   
 
The Service does not expect that engineered bank treatments will function exactly as intended, or 
indefinitely, in all cases.  Therefore, the proposed action does present some potential risk for 
future adverse effects to the bull trout.  The proposed action will eliminate the opportunity for 
meander migration and further development of off-channel habitats along approximately 1,700 
linear ft of the North Fork Skykomish River’s left-bank side channel.  In doing so, the proposed 
action will reduce rearing, foraging, and overwintering opportunities for individual bull trout 
(juveniles in particular).  Therefore, the Service expects that the proposed action will have 
measurable, adverse effects to bull trout along 1,700 linear ft of the North Fork Skykomish 
River, indefinitely and for the functional life of the constructed features. 
 
Summary of Effects (Matrix of Pathways and Indicators) 
 
An earlier section applied the Matrix of Diagnostics / Pathways and Indicators (USFWS 1998) as 
a tool for describing whether aquatic habitat is properly functioning, functioning at risk, or 
functioning at unacceptable levels of risk at the scale of the action area.  Table 3 summarizes the 
effects of the proposed action using this same matrix.  For a fuller description of the anticipated 
effects of the action see the preceding sub-sections. 
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Table 3.  Effects of the action (“Matrix of Pathways and Indicators”). 
  

Pathway Indicator Baseline Conditions Effect of the Action 

Water Quality Temperature Functioning Adequately Maintain 

Sediment Functioning Adequately Degrade (Temporary) 

Chemical 
Contamination & 
Nutrients 

Functioning Adequately Maintain 

Habitat Access Physical Barriers At Risk Maintain 
Habitat 
Elements 

Substrate Functioning Adequately Degrade (Temporary) 

Large Woody Debris Functioning Adequately Maintain 

Pool Frequency / 
Quality 

Functioning Adequately Maintain 

Large Pools Functioning Adequately Maintain 

Off-Channel Habitat At Risk Degrade  

Refugia At Risk Maintain  

Channel 
Conditions & 
Dynamics 

Width/Depth Ratio At Risk Maintain 

Streambank Condition At Risk Maintain 

Floodplain Connectivity Unacceptable Risk Restore 

Flow / 
Hydrology 

Peak / Base Flows At Risk Maintain 

Drainage Network At Risk Maintain 

Watershed 
Conditions 

Road Density / Location Unacceptable Risk Restore 

Disturbance History At Risk Maintain 

Riparian Reserve At Risk Maintain 

 
 
Effects to the PCEs of Designated Bull Trout Critical Habitat 
 
An earlier section identified the PCEs that define designated bull trout critical habitat and 
described their baseline condition in the action area.  The following section discusses the effects 
of the proposed action with reference to the nine PCEs. 
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1) Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic flows) to 
contribute to water quality and quantity and provide thermal refugia. 

 
The proposed action will have no measurable effect on this PCE.  Any temporary or permanent 
effect to this PCE will be insignificant.  Within the action area, this PCE will retain its current 
level of function (not impaired). 
 
2) Migratory habitats with minimal physical, biological, or water quality impediments between 

spawning, rearing, overwintering, and freshwater and marine foraging habitats, including 
but not limited to permanent, partial, intermittent, or seasonal barriers. 

 
The proposed action will have measurable adverse effects on this PCE.  Construction activities 
may temporarily impair function of the migratory corridor during the course of in-water work.  
However, nocturnal movements and migration through and around the project area will be 
unimpeded. 
 
The proposed action will have long-term beneficial effects on this PCE.  The proposed action 
will not create or contribute to any existing impediments to migration, but will instead reduce a 
significant, long-standing constraint on the CMZ, and restore channel-forming processes and 
floodplain and riparian processes that contribute to the creation and maintenance of complex 
instream habitat.  Within the action area, this PCE will achieve an enhanced level of function, 
but will remain moderately impaired. 
 
3) An abundant food base, including terrestrial organisms of riparian origin, aquatic 

macroinvertebrates, and forage fish. 
 
The proposed action will have no measurable effect on this PCE.  Any temporary or permanent 
effect to this PCE will be insignificant.  Within the action area, this PCE will retain its current 
level of function (mildly impaired). 
 
4) Complex river, stream, lake, reservoir, and marine shoreline aquatic environments and 

processes with features such as large wood, side channels, pools, undercut banks and 
substrates, to provide a variety of depths, gradients, velocities, and structure.  

 
The proposed action will have both beneficial effects and adverse effects on this PCE.  The 
action will reduce a significant, long-standing constraint on the CMZ, and restore channel-
forming processes and floodplain and riparian processes that contribute to the creation and 
maintenance of complex instream habitat.  However, the proposed action will also harden 
approximately 1,700 linear ft of the North Fork Skykomish River’s left-bank side channel.  In 
doing so, the action will reduce the opportunity for meander migration and further development 
of off-channel habitats. 
 
The proposed action will have significant, unavoidable temporary impacts to riparian buffers 
associated with 11.5 to 12.2 acres of clearing and grading.  However, the proposed action will 
also:  1) restore and re-establish at least 1 acre of riparian buffer throughout the abandoned 
alignment, 2) restore and enhance riparian function with native plantings across more than 8 



 

 57 

acres of the temporary footprint (including stabilized side slopes), and 3) mitigate off-site with 
the purchase of credits at an established mitigation bank for the permanent impacts and loss of 
approximately 3.3 acres of riparian buffer.  Furthermore, by relocating most of the roadway 
section away from the North Fork Skykomish River and CMZ, by restoring connectivity to more 
than 4.6 acres of floodplain, and by installing large wood along the buried rock revetments and in 
the restored riparian buffers, the proposed action will avoid permanent adverse effects to riparian 
functions. 
 
The proposed action will restore floodplain connectivity to more than 200,000 ft2 (4.6 acres) of 
floodplain, reduce impediments to flood flow conveyance, and improve the storage and 
attenuation of flood flows.  This should reduce hydraulic forces and resulting bed and bank 
erosion. 
 
The proposed action will have significant indirect effects, occurring later in time but persisting 
for the functional life of the constructed features.  These indirect effects include a reduced 
incidence of overbank flows and interrupted patterns of erosion, sedimentation, and recruitment 
of large wood.  Were it not for the inclusion of permanent design elements that partially offset 
these adverse effects, we would expect simplified and homogenized instream structure to result 
in time along the affected bank. 
 
With full and successful implementation of the proposed conservation measures and permanent 
design elements, and considering their position and proximity to the North Fork Skykomish 
River, the Service concludes that the action’s foreseeable long-term effects to floodplain and 
riparian processes (including large wood recruitment) will be beneficial.  The proposed action 
will enhance and not degrade floodplain and riparian functions and processes.  The Service 
expects that the action will maintain a diverse and complex assemblage of instream habitats 
along the affected reach, including a range of channel depths, complex cover, and resting and 
refuge habitat from stream velocities and forces.  We expect that the resulting conditions will 
provide good rearing, foraging, and overwintering opportunities for bull trout. 
 
Within the action area, this PCE will achieve an enhanced level of function, but will remain 
moderately impaired. 
 
5) Water temperatures ranging from 2 to 15 °C (36 to 59 °F), with adequate thermal refugia 

available for temperatures at the upper end of this range.  Specific temperatures within this 
range will vary depending on bull trout life-history stage and form; geography; elevation; 
diurnal and seasonal variation; shade, such as that provided by riparian habitat; and local 
groundwater influence. 

 
The proposed action will have no measurable effect on this PCE.  Any temporary or permanent 
effect to this PCE will be insignificant.  Within the action area, this PCE will retain its current 
level of function (not impaired). 
 



 

 58 

6) Substrates of sufficient amount, size, and composition to ensure success of egg and embryo 
overwinter survival, fry emergence, and young-of-the-year and juvenile survival.  A minimal 
amount (e.g., less than 12 percent) of fine substrate less than 0.85 mm (0.03 inch) in 
diameter and minimal embeddedness of these fines in larger substrates are characteristic of 
these conditions. 

 
Suitable bull trout spawning habitats are not present in the action area, and therefore the 
proposed action will have no effect on bull trout spawning habitats.  The nearest documented 
bull trout spawning habitats are located in Salmon Creek, outside of the action area and at higher 
elevations.  The proposed action will have no measurable temporary or permanent effect on this 
PCE.  Within the action area, this PCE will retain its current level of function (mildly impaired). 
 
7) A natural hydrograph, including peak, high, low, and base flows within historic and seasonal 

ranges or, if flows are controlled, they minimize departures from a natural hydrograph. 
 
The proposed action will have no adverse effects on this PCE.  The Service expects that the 
action will improve the storage and attenuation of flood flows and increase channel and 
floodplain roughness, thereby reducing hydraulic forces and resulting bed and bank erosion.  
Any permanent or long-term effect to this PCE will be insignificant and/or beneficial.  Within 
the action area, this PCE will retain its current level of function (not impaired). 
 
8) Sufficient water quality and quantity such that normal reproduction, growth, and survival are 

not inhibited. 
 
The proposed action will have measurable adverse effects on this PCE.  Temporary, 
construction-related increases in turbidity may extend as far as 300 ft downstream of sediment 
generating activities.  We expect that measurable, construction-related increases in turbidity will 
be short-term and episodic, but may occur at any time during the course of in-water work. 
 
The Service expects periodic, post-construction pulses of turbidity and sedimentation, extending 
as far as 0.25 mile downstream.  However, we expect these effects will be limited in both 
physical extent and duration.  We expect that within the action area the channel will adjust and 
resume natural patterns of bedload and sediment transport within two years of construction. 
 
The proposed action will have no measurable, permanent or long-term effect on this PCE.  The 
proposed action will not permanently degrade or impair water quality or quantity within the 
action area.  Within the action area, this PCE will retain its current level of function (not 
impaired). 
 
9) Few or no nonnative predatory (e.g., lake trout, walleye, northern pike, smallmouth bass; 

inbreeding (e.g., brook trout); or competitive (e.g., brown trout) species present. 
 
The proposed action will have no measurable effect on this PCE.  Any temporary or permanent 
effect to this PCE will be insignificant.  Within the action area, this PCE will retain its current 
level of function (mildly impaired). 
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Indirect Effects 
 
Indirect effects are caused by or result from the proposed action, are later in time, and are 
reasonably certain to occur.  Indirect effects may occur outside of the area directly affected by 
the action (USFWS and NMFS 1998). 
 
The proposed action will have significant indirect effects to bull trout and designated bull trout 
critical habitat.  The action will reduce, but not permanently eliminate, a long-standing constraint 
on the North Fork Skykomish River’s CMZ.  Buried rock revetments constructed at the 
periphery of the CMZ will remain as a permanent feature along approximately 1,700 linear ft.  
Indirect effects will include a reduced incidence of overbank flows and interrupted patterns of 
erosion, sedimentation, and recruitment of large wood.  Were it not for the inclusion of 
permanent design elements that partially offset these adverse effects, we would expect simplified 
and homogenized instream structure to result in time along the affected bank. 
 
The proposed action will incorporate a significant amount of large wood, creating bank 
roughness and complex habitat at the periphery of the CMZ.  The action will restore floodplain 
connectivity to more than 200,000 ft2 (4.6 acres) of floodplain, reduce impediments to flood flow 
conveyance, and improve the storage and attenuation of flood flows.  The proposed action will 
increase channel and floodplain roughness, and thereby lessen hydraulic forces and resulting bed 
and bank erosion 
 
The Service expects that the proposed action will maintain a diverse and complex assemblage of 
instream habitats along the affected reach, including a range of channel depths, complex cover, 
and resting and refuge habitat from stream velocities and forces.  We expect that the resulting 
conditions will provide good rearing, foraging, and overwintering opportunities for bull trout.  
For a fuller discussion of these indirect effects, see the preceding sub-sections. 
 
The proposed action will not result in changes in the use or function of the road infrastructure.  
The action will not construct new points of access or increase traffic or visitor capacity.  No 
future development proposals or other major actions are contingent or dependent upon the 
proposed action.  The Service expects that no discernible changes in the rate or pattern of land 
use conversion will result, in whole or in part, from the action.  We also expect that no 
discernible changes in long-term public use or management will result from the proposed action.  
There are no other foreseeable indirect effects to bull trout or designated bull trout critical habitat 
that might occur later in time. 
 
Effects of Interrelated and Interdependent Actions 
 
Interrelated actions are defined as actions “that are part of a larger action and depend on the 
larger action for their justification;” interdependent actions are defined as actions “that have no 
independent utility apart from the action under consideration” (50 CFR section 402.02). 
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Construction will be staged from the existing roadway alignment.  Other suitable, previously 
disturbed areas will be used to the fullest extent practicable.  When removing asphalt and 
roadway debris from below the OHWM, heavy equipment will gain access to complete the work 
from remaining portions of the old road prism. 
 
There are no other identifiable interrelated or interdependent actions.  No measurable effects to 
bull trout individuals, their prey base, or habitat are expected to result from interrelated or 
interdependent actions. 
 
 
EFFECTS OF THE ACTION:  Marbled Murrelet 
 
The effects of the action refers to the direct and indirect effects of an action on the species or 
critical habitat, together with the effects of other activities that are interrelated or interdependent 
with that action, that will be added to the environmental baseline (50 CFR 402.02).   Indirect 
effects are those that are caused by the proposed action and are later in time, but still are 
reasonably certain to occur. 
 
Construction of the new alignment and proposed features will require substantial clearing and 
grading.  The project area is estimated at 11.5 acres (FHWA, WSDOT, and Snohomish County 
2016, p. 15) to 12.2 acres (Snohomish County Public Works 2015, p. 9).  The clearing limits 
along the new roadway alignment will be logged.  Between 8.3 acres (FHWA, WSDOT, and 
Snohomish County 2016, p. 15) and 8.9 acres (Snohomish County Public Works 2015, p.10) will 
be restored at project completion with native plantings. 
 
Construction of the new roadway section will require removing large rock obstructions from at 
least 550 linear ft of the alignment (Snohomish County Public Works 2015, p. 9; Snohomish 
County Public Works 2016, pp. 1-4).  Conventional earth moving equipment will be used in 
combination with hydraulic hammers (or hoe rams), and rock drilling and blasting to remove 
these large rock obstructions as they are encountered and construction progresses along the new 
alignment.  A typical day removing large rock obstructions will include two or more hours of 
pre-drilling, followed by one or two controlled blasts, and two or more hours of additional work 
using hydraulic hammers and excavators (Snohomish County Public Works 2016, p. 1). 
 
The FHWA, WSDOT, and County have proposed conservation measures to avoid and reduce 
impacts during construction (Snohomish County Public Works 2015, pp. 10, 13, 14; FHWA, 
WSDOT, and Snohomish County 2016, pp. 49, 50, 54, 55, 59, 60, 67-69).  These conservation 
measures include the following, which we expect will avoid and reduce exposures and effects to 
marbled murrelets: 
 
 Between April 1 and September 23, all work will start 2 hours after sunrise and stop 2 

hours before sunset. 
 
 The County will monitor replanted areas for 10 years to ensure mitigation success. 
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The terrestrial boundaries of the action area were defined based on the extent of temporary sound 
and visual disturbance that will result during construction.  The Service has determined that 
temporary increased sound levels associated with routine construction activities are likely to 
exceed ambient, background sound levels to a distance of approximately 2,000 ft.  However, 
sound levels resulting from blasting operations will attenuate to 70 dBA at a distance of 
approximately 1.5 miles, and to 92 dBA at a distance of approximately 0.2 mile.  The terrestrial 
boundaries of the action area extend to a distance of at least 1.5 miles. 
 
The surrounding landscape includes both deciduous dominated and mixed coniferous-deciduous 
forest.  Within the project area and limits of construction these forested habitats consist mostly of 
mixed second growth stands located on rugged, steep, northwest-facing slopes.  The closest 
designated LSRs are located approximately one-half (0.5) mile to the southeast where mature 
forest can be found at higher elevations (Snohomish County Public Works 2015b, p. 22). 
 
Observations made in the field on January 12, 2016, confirm that the second growth stands 
located within the project area do not provide suitable marbled murrelet nesting habitat.  These 
stands do exhibit high canopy closure (>70 percent) at some locations.  However, a multi-storied 
canopy providing good vertical and horizontal cover is generally absent.  Although few, if any, 
trees with lateral limbs providing a 4 inch-diameter (minimum) platform (located 33 or more ft 
off the forest floor) were observed throughout the limits of construction (estimated at 11.5 to 
12.2 acres), the field survey was not comprehensive and did not include all trees within 0.25 mile 
of the project corridor. 
 
Summary 
 
The Service expects that the proposed action’s measurable effects to the marbled murrelet will be 
temporary and construction-related.  Construction will result in temporary increases in sound and 
visual disturbance for the duration of two or three construction seasons (April through October).  
If marbled murrelets nest in the action area, they may experience temporary elevated levels of 
disturbance.  However, this disturbance will be limited in both physical extent and duration, and 
the Service expects that most temporary exposures will not cause or contribute to marbled 
murrelet nest abandonment or failure. 
 
There are no current data to describe marbled murrelet occupancy in the action area, and no 
ornithological radar survey data for these portions of the MBSNF.  A coarse-scaled spatial 
analysis suggests that the action area, extending to a distance of approximately 1.5 miles, is 
approximately 6,665 acres in size and contains approximately 934 acres of suitable to highly 
suitable marbled murrelet nesting habitat.  This same analysis suggests that of the approximately 
488 acres (total) located within 0.25 mile of the project corridor, only 18 acres represent suitable 
to highly suitable marbled murrelet nesting habitat. 
 
The proposed action will have foreseeable adverse effects to the marbled murrelet.  Suitable, un-
surveyed, and therefore potentially occupied marbled murrelet nesting habitat is present within 
0.25 mile of proposed blasting operations and will be exposed to sound levels in excess of 92 
dBA during the nesting season (April 1 to September 23).  With consideration for the timing and  
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duration of construction activities, and the quality of available nesting habitat in close proximity 
to the construction corridor, the Service has concluded that adverse exposures and effects to 
nesting marbled murrelets are reasonably certain to occur. 
 
The Service expects that adverse effects to marbled murrelets will be difficult to detect.  Marbled 
murrelets are cryptic and nest locations are rarely located.  The Service has quantified how much 
suitable to highly suitable marbled murrelet nesting habitat would be exposed to proposed 
blasting operations (18 acres).  These habitat areas serve as a reasonable surrogate measure 
indicating where adverse exposures and effects to nesting marbled murrelets are foreseeable and 
reasonably certain to occur. 
 
Marbled murrelets that attempt to nest within 0.25 mile of proposed blasting operations are likely 
to experience sound and visual disturbance sufficient to cause a flushing response and/or 
temporary inattention to the nest.  The Service expects that these exposures to construction 
activities will, under a reasonable worst-case scenario, interrupt the brooding of eggs or chicks, 
and/or the regular feeding of chicks, at one or more locations.  These temporary exposures will 
significantly disrupt marbled murrelet nesting behaviors and create a likelihood of injury. 
However, since elevated sound levels resulting from blasting operations will be short in duration, 
the Service expects that most temporary exposures will not cause or contribute to nest 
abandonment or failure. 
 
The following sub-sections discuss the effects of the action in greater detail:  insignificant and 
discountable effects, including effects to suitable marbled murrelet habitat; and the foreseeable 
adverse effects of the action. 
 
Insignificant and Discountable Effects 
 
Some of the proposed action’s potential effects to the marbled murrelet are insignificant or 
discountable.  Effects to marbled murrelets resulting from the following items of work are 
considered extremely unlikely to occur (discountable), or will not be measurable or detectable 
(insignificant): 
 
 All work and staging conducted within the project area and limits of construction, 

excluding blasting operations. 

 Routine hauling and transport of equipment and materials to and from the project area 
and along the project corridor. 
 

 Staging when conducted at locations within the project area and limits of construction. 
 
Sound levels associated with typical construction activities using conventional heavy equipment 
will attenuate to ambient sound levels at a distance of approximately 2,000 ft.  Sound levels 
sufficient to disrupt marbled murrelet nesting behaviors will not extend to suitable or potentially 
suitable nesting habitats as a result of construction activities with conventional heavy equipment 
(i.e., excluding blasting operations). 
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Construction will be staged from the existing roadway alignment.  Other suitable, previously 
disturbed areas will be used to the fullest extent practicable.  The WSDOT and County have not 
identified any detour routes that may be needed during construction.  Therefore, we assume for 
the purposes of assessing potential effects, that there will be no temporary detours greater than a 
few hundred feet off the project corridor. 

Similarly, for the reasons described below, the following direct and indirect effects are 
considered extremely unlikely to occur (discountable), or will not be measurable or detectable 
(insignificant): 
 
 Physical removal and/or functional alteration of stands providing suitable marbled 

murrelet habitat. 
 
 Direct physical disturbance or destruction of active marbled murrelet nests or eggs. 

 
 Crowding or displacement of breeding pairs. 

 
 Increased risk of predation. 

 
The proposed action will not physically remove or functionally alter stands providing suitable 
marbled murrelet nesting habitat.  Based on observations made in the field, including 
observations of stand conditions throughout the proposed limits of construction, there appear to 
be no suitable or potentially suitable nest trees in the project area (i.e., no trees or stands 
exhibiting high canopy closure, with a multi-storied canopy providing good vertical and 
horizontal cover, and lateral limbs providing a 4 inch-diameter nest platforms located 33 or more 
ft off the forest floor).  It is extremely unlikely that an active marbled murrelet nest might be 
encountered or damaged.  The direct physical disturbance or destruction of any occupied nest or 
eggs is extremely unlikely, and therefore considered discountable. 
 
The proposed action will not result in changes in the use or function of the road infrastructure, 
and will not construct new points of access or increase traffic or visitor capacity.  No future 
development proposals or other major actions are contingent or dependent upon the proposed 
action.  The Service expects that no discernible changes in the rate or pattern of land use 
conversion will result, in whole or in part, from the action.  We also expect that no discernible 
changes in long-term public use or management will result from the proposed action.  Indirect 
effects to marbled murrelets (e.g., crowding or displacement of breeding pairs; increased risk of 
predation) are extremely unlikely, and therefore considered discountable. 
 
Adverse Effects of the Action 
 
The following sub-sections further discuss the foreseeable adverse effects of the action.  These 
sub-sections rely on and apply basic science and policy developed by the Service’s Washington 
Fish and Wildlife Office for the purpose of informing section 7 consultations within the marbled 
murrelet’s range in Washington State:  Marbled Murrelet Nesting Season and Analytical 
Framework for Section 7 Consultation in Washington (WFWO 2012a.); Guidance for Identifying 
Marbled Murrelet Nest Trees in Washington State (WFWO 2012b); and, Revised In-Air 
Disturbance Analysis for Marbled Murrelets (Teachout 2015). 
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Marbled Murrelet Nesting Season and Nesting Requirements in Washington State 
 
The following key points are most pertinent to this analysis (WFWO 2012a): 
 
 The nesting season in Washington State is best defined as the period from April 1 to 

September 23.  Due to the large temporal overlap during the nesting season when 
marbled murrelets have eggs or chicks on their nests, we no longer distinguish between 
an “early” and “late” nesting season or period.  Calendar dates for nest establishment, egg 
laying, brooding, hatching, and fledging are too variable, with too much overlap, to 
reliably distinguish an “early” and “late” nesting season. 

 
 Due to the high proportion of feedings during the morning and evening hours, limited 

operating periods (LOPs) remain an appropriate measure to reduce exposure of nesting 
marbled murrelets to disturbance.  We continue to recommend or require LOPs from two 
hours after sunrise to two hours before sunset.  However, because mid-day feedings do 
occur, we cannot assume that implementation of LOPs will fully avoid all potential 
adverse effects to marbled murrelets, eggs, or chicks. 

 
The following key points from that appendix are most pertinent to this analysis (WFWO 2012b): 
 
 The most important component is the presence of platforms.  Old-growth, mature, or 

younger aged coniferous forests with appropriate structure can provide these platforms.  
Platforms may be clumped in one area, or dispersed throughout the forested area or stand. 

 
 Higher quality nest sites have platforms that are generally protected by branches above 

(vertical cover) and/or to the side (horizontal cover).  Limbs and foliage within the same 
tree, or in adjacent trees, can provide this cover. 

 
 Although tree diameter and height have been positively correlated with platform size and 

abundance, this relationship may depend on tree species and forest type.  If adequate 
structure is present, tree diameter and height should not be used to limit consideration of 
nest tree/stand suitability.  Tree diameter (dbh) should not be averaged at the stand level. 

 
Marbled Murrelet Response to Ground-Based Activities 
 
The following key points are most pertinent to this analysis (Teachout 2015): 
 
 A disturbance event is considered significant if it causes a marbled murrelet to delay or 

avoid nest establishment, flush away from an active nest site, or abort a feeding attempt 
during incubation or brooding.  These events are considered significant because they 
have the potential to result in reduced hatching success, fitness, or survival of juveniles 
and adults. 
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 Disturbance that causes an adult to abort prey delivery creates a likelihood of injury for 
the adult through an increased energetic cost, and by exposing the adult to an increased 
risk of predation.  Protracted disturbance may impose an energetic cost associated with 
increased adult vigilance around the nest. 

 
 Chicks appear to be more tolerant of disturbance than adults.  However, disturbance that 

shortens or interferes with feeding/prey exchanges may be detrimental.  Missed mid-day 
feedings probably present the greatest risk to exposed chicks.  Observational data suggest 
that chicks are unlikely to flush in response to disturbance resulting from ground-based 
activities. 

 
 Ground-based activities are a continuous source of sound and visual disturbance in the 

forest environment.  These activities include maintenance and construction employing 
heavy equipment.  However, observational data suggest that adult marbled murrelets 
sometimes react negatively to the mere presence of humans in close proximity, or when 
people approach the nest tree. 

 
 Responses to ground-based activities are influenced by a combination of both sound (or 

auditory) and visual stimuli.  Predicting responses merely as a function of distance from 
the sound source is difficult, and may not be reliable or appropriate. 

 
 Observational data have led researchers to recommend disturbance buffers of at least 100 

meters.  Best available science suggests that ground-based activities conducted within 
100 meters of an active marbled murrelet nest present sound and visual disturbance 
sufficient to significantly disrupt normal behaviors (i.e., nest establishment, incubation, 
brooding, and feeding). 
 

 Impulsive sound (e.g., sound resulting from impact pile driving or blasting) may be more 
disruptive than continuous sounds due to the associated noise levels and/or the 
concussive nature of the sounds. 
 

 There is only limited information regarding sound levels associated with various types of 
blasting.  The sounds produced by blasting are highly variable and dependent on the size 
and type of charge, the material being blasted, and whether noise minimization 
techniques are employed. 
 

 For blasting events, we consider the potential disruption zone (flush response) for 
marbled murrelets to be a 0.25-mile radius around the project site.  This is based on the 
findings of Holthuijzen et al. (1990, p. 273), with an increase over the recommended 
distance to include potential flush responses. 
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Marbled Murrelet Exposure and Response to Proposed Construction Activities 
 
Marbled murrelets that attempt to nest within 0.25 mile of proposed blasting operations are likely 
to experience sound and visual disturbance sufficient to cause a flushing response and/or 
temporary inattention to the nest.  The Service expects that these exposures to construction 
activities will, under a reasonable worst-case scenario, interrupt the brooding of eggs or chicks, 
and/or the regular feeding of chicks, at one or more locations. 
 
With consideration for timing and duration, and the quality of available nesting habitat in close 
proximity to the construction corridor, the Service has concluded that adverse exposures and 
effects to nesting marbled murrelets are reasonably certain to occur.  These temporary exposures 
will significantly disrupt marbled murrelet nesting behaviors and create a likelihood of injury. 
However, with full and successful implementation of the agreed-upon conservation measures, 
the Service expects that most temporary exposures will not cause or contribute to nest 
abandonment or failure. 
 
Exposure 
 
The Service has quantified how much suitable to highly suitable marbled murrelet nesting habitat 
would be exposed to proposed blasting operations (18 acres).  These habitat areas serve as a 
reasonable surrogate measure indicating where adverse exposures and effects to nesting marbled 
murrelets are foreseeable and reasonably certain to occur.  Exactly how many individuals will or 
may be exposed to disturbance resulting from proposed blasting operation is unknown.  As a 
surrogate measure of these adverse exposures and effects, a total of approximately 18 acres of 
marbled murrelet nesting habitat will be exposed to construction activities over the course of two 
or three, full or partial, construction seasons. 
 
Response 
 
Temporary, construction-related exposures will significantly disrupt marbled murrelet nesting 
behaviors and create a likelihood of injury.  However, with full and successful implementation of 
the agreed-upon conservation measures, the Service expects that most temporary exposures will 
not cause or contribute to nest abandonment or failure. 
 
Sound and visual disturbance that causes an adult marbled murrelet to abort or delay prey 
delivery creates a likelihood of injury for the adult through an increased energetics cost, and by 
exposing the adult to an increased risk of predation.  Hull et al. (2001, p. 1036) report that 
marbled murrelets spend 0.3 to 3.5 h per day (mean 1.2 ± 0.7 h per day) commuting to nests 
during the breeding season.  The distance traveled between the nest site and foraging areas 
ranged from 12 to 102 km, and requires substantial energy demands.  Each flight to the nest is 
energetically costly, increases the risk of predation from avian predators, and detracts from time 
spent in other activities such as foraging (Hull et al. 2001, p. 1036).  Increases to prey capture 
and delivery effort results in reduced adult body condition by the end of the breeding season, and 
increases the predation risks to adults and chicks as more trips inland are required (Kuletz 2005, 
pp. 43-45). 
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Chicks are fed primarily during dawn and dusk periods, but may also be fed throughout the day 
(Nelson 1997, p.18).  Nelson and Hamer (1995, p. 62) report that relatively few feedings take 
place during the daytime.  However, in some areas, 31 to 46 percent of feedings take place 
during the mid-day hours.   
 
Missed feedings can reduce the growth and/or fitness of marbled murrelet chicks.  Adults feed 
chicks 1 to 8 times per day (mean = 3.2 ±1.3 SD) (Nelson and Hamer 1995b, p. 61).  If we 
assume an average of 4 feedings per day, a single aborted feeding would constitute a loss of 25 
percent of the daily food intake. 
 
Bloxton and Raphael (2009) indicate that within its’ Washington range, marbled murrelets are 
not initiating nesting, or are abandoning their nests during incubation or rearing, most likely in 
response to poor foraging conditions.  For those that do initiate nesting, brooding, and rearing, 
the implications of missed feedings are significant.  Missed feeding may cause a delay in the 
development of the chick, prolonging the time to fledging, and increasing the risk of predation or 
abandonment by the adults.  If disturbance at a nest site is prolonged, each successive day or 
night of construction and resulting disturbance creates an increasing risk that multiple missed 
feedings will cause a significant delay in the chick’s growth and development, cause permanent 
stunting, or result in mortality due to severe malnourishment. 
 
However, with full and successful implementation of the agreed-upon conservation measures, 
the Service expects that chicks occupying nests within 0.25 mile of proposed blasting operations 
will receive a minimum of one or more feedings during dawn and dusk hours.  We assume that 
the majority of daily feedings occur during dawn/dusk hours and that these feedings will 
generally be sufficient to sustain the development of the chick.  However, and especially at sites 
where prolonged disturbance may result in multiple missed feedings over days or weeks, some 
chicks may suffer from reduced growth and low fledging weight.  This will depend, in part, on 
the quality of the diet the chick is provided, and the proportion of mid-day feedings that are 
missed. 
 
Kuletz (2005, p. 85) developed a model to examine the relationship between the energy 
requirements of marbled murrelet chicks and the number of daily feedings required for fledging.  
Depending on the energy content of the prey items delivered, minimum daily feedings range 
from approximately two herring to eight sand lance per day (Kuletz 2005, p. 85).  Over the 
course of the 27- to 40-day period during which the chick matures, the estimated total number of 
feedings required for successful fledging ranges from 38 (age 1+ herring) to 204 (sand lance) 
(Kuletz 2005, p. 85).  Because marbled murrelets are somewhat adapted to inconsistent 
provisioning, and because the agreed-upon conservation measures will allow for some feedings 
to occur each day, we expect that most nests exposed to sound resulting from proposed blasting 
operations will still fledge chicks, although fledgling weights may be low, or the development 
time to fledging may be increased. 
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Although we recognize that prolonged disturbance at a site, resulting in multiple missed feedings 
over days or weeks, has the potential to result in severe malnourishment (injury) and/or 
mortality, we are not reasonably certain that these outcomes will occur.  Because of inherent 
variability and uncertainty, the Service is not currently able to predict with reasonable certainty 
the number of missed feedings that would result in injury or death of marbled murrelet chicks. 
 
Indirect Effects 
 
Indirect effects are caused by or result from the proposed action, are later in time, and are 
reasonably certain to occur.  Indirect effects may occur outside of the area directly affected by 
the action (USFWS and NMFS 1998). 
 
The proposed action will not result in changes in the use or function of the road infrastructure, 
and will not construct new points of access or increase traffic or visitor capacity.  No future 
development proposals or other major actions are contingent or dependent upon the proposed 
action.  The Service expects that no discernible changes in the rate or pattern of land use 
conversion will result, in whole or in part, from the action.  We also expect that no discernible 
changes in long-term public use or management will result from the proposed action.  Indirect 
effects to marbled murrelets (e.g., crowding or displacement of breeding pairs; increased risk of 
predation) are extremely unlikely, and therefore considered discountable. 
 
With full and successful implementation of the agreed-upon conservation measures, the Service 
concludes that the proposed action’s indirect effects will have an insignificant effect on the 
marbled murrelet, their habitat, and prey resources.  The action will have no foreseeable adverse 
effects occurring later in time. 
 
Effects of Interrelated and Interdependent Actions 
 
Interrelated actions are defined as actions “that are part of a larger action and depend on the 
larger action for their justification;” interdependent actions are defined as actions “that have no 
independent utility apart from the action under consideration” (50 CFR section 402.02). 
 
Construction will be staged from the existing roadway alignment.  Other suitable, previously 
disturbed areas will be used to the fullest extent practicable.  The WSDOT and County have not 
identified any detour routes that may be needed during construction.  Therefore, we assume for 
the purposes of assessing potential effects, that there will be no temporary detours greater than a 
few hundred feet off the project corridor. 
 
There are no other identifiable interrelated or interdependent actions.  No measurable effects to 
marbled murrelet individuals or habitat are expected to result from interrelated or interdependent 
actions. 
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CUMULATIVE EFFECTS:  Bull Trout and Designated Bull Trout Critical Habitat 
 
Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this Opinion.  Future federal actions 
that are unrelated to the proposed action are not considered in this section because they require 
separate consultation pursuant to section 7 of the Act. 
 
The Service is not aware of any specific future actions that are reasonably certain to occur in the 
action area, and none in the upper North Fork Skykomish River sub-basin that are likely to 
contribute to cumulative effects on bull trout or designated bull trout critical habitat.  Many, if 
not all, of the foreseeable future actions that would or might have significance for bull trout and 
designated bull trout critical habitat are likely to have an independent federal nexus, and would 
therefore be subject to the requirements of a separate section 7 consultation process.  We expect 
that the cumulative effects of future State, Tribal, local, and private actions are likely to maintain 
the current conditions in the action area in the future. 
 
 
CUMULATIVE EFFECTS:  Marbled Murrelet 
 
Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this Opinion.  Future federal actions 
that are unrelated to the proposed action are not considered in this section because they require 
separate consultation pursuant to section 7 of the Act. 
 
The Service is not aware of any specific future actions that are reasonably certain to occur in the 
action area, and none in the upper North Fork Skykomish River sub-basin that are likely to 
contribute to cumulative effects on marbled murrelets or their habitat.  Many, if not all, of the 
foreseeable future actions that would or might have significance for marbled murrelets or their 
habitat are likely to have an independent federal nexus, and would therefore be subject to the 
requirements of a separate section 7 consultation process.  We expect that the cumulative effects 
of future State, Tribal, local, and private actions are likely to maintain the current conditions in 
the action area in the future. 
 
 
INTEGRATION and SYNTHESIS:  Bull Trout and Designated Bull Trout Critical Habitat 
 
The Integration and Synthesis section is the final step in assessing the risk posed to species and 
critical habitat as a result of implementing the proposed action.  In this section, we add the 
effects of the action and the cumulative effects to the status of the species and critical habitat, 
and the environmental baseline, to formulate our biological opinion as to whether the proposed 
action is likely to:  1) appreciably reduce the likelihood of both survival and recovery of the 
species in the wild by reducing its numbers, reproduction, or distribution; or 2) reduce the value 
of designated critical habitat for the conservation of the species. 
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Bull Trout 
 
The action area contains rearing and FMO habitat for migratory (fluvial and anadromous) bull 
trout of the Snohomish-Skykomish River core area, and lies in close proximity to productive bull 
trout spawning habitats.  The action area is presumed to support adult, subadult, and juvenile bull 
trout originating from three of the core areas four known local populations (the North Fork 
Skykomish River, including Goblin and West Cady Creeks; Salmon Creek; and, the South Fork 
Skykomish River).  Current information suggests that each of these local populations has 
experienced significant variation in numbers (abundance) since the time of listing (1998). 
 
The proposed action incorporates both permanent design elements and conservation measures 
which will reduce effects to habitat and avoid and minimize impacts during construction.  The 
action’s temporary adverse effects are limited in both physical extent and duration.  The 
incorporated permanent design elements will partially offset the action’s permanent adverse 
effects, create and maintain functioning habitat, and avoid the damage resulting from repeat 
emergency repairs within the project area. 
 
With full implementation of the proposed conservation measures, we expect low numbers of 
adult, subadult, and juvenile bull trout will be adversely affected by construction activities.  
Exposure to construction activities may injure or kill a limited number of bull trout, estimated at 
two individuals in total.  Construction activities will also significantly disrupt normal bull trout 
behaviors (feeding, moving, and sheltering).  Construction activities may temporarily delay or 
discourage adult migration through the action area, but will have no effect on bull trout spawning 
habitat or essential spawning behaviors. 
 
The proposed action will reduce, but not permanently eliminate, a long-standing constraint on 
the North Fork Skykomish River’s CMZ.  Buried rock revetments constructed at the periphery of 
the CMZ will remain as a permanent feature.  Indirect effects will include a reduced incidence of 
overbank flows and interrupted patterns of erosion, sedimentation, and recruitment of large 
wood.  Were it not for the inclusion of permanent design elements that partially offset these 
adverse effects, we would expect simplified and homogenized instream structure to result in time 
along the affected bank. 
 
The proposed action will incorporate a significant amount of large wood, creating bank 
roughness and complex habitat at the periphery of the CMZ.  The action will restore floodplain 
connectivity to more than 200,000 ft2 (4.6 acres) of floodplain, reduce impediments to flood flow 
conveyance, and improve the storage and attenuation of flood flows.  The proposed action will 
increase channel and floodplain roughness, and thereby lessen hydraulic forces and resulting bed 
and bank erosion.  The Service expects that the proposed action will maintain a diverse and 
complex assemblage of instream habitats along the affected reach, including a range of channel 
depths, complex cover, and resting and refuge habitat from stream velocities and forces.   
 
While the proposed action may injure or kill a limited number of bull trout and will significantly 
disrupt normal bull trout behaviors (feeding, moving, and sheltering), we expect that any 
temporary effects to bull trout abundance (numbers) or productivity (reproduction) will not be  
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measurable at the scale of the local populations or core area.  The foreseeable direct and indirect 
effects of the proposed action (permanent and temporary) will not preclude bull trout from 
rearing, foraging, migrating, and overwintering within the action area. 
 
The anticipated direct and indirect effects of the action, combined with the effects of interrelated 
and interdependent actions, and the cumulative effects associated with future State, tribal, local, 
and private actions will not measurably reduce bull trout productivity (reproduction), abundance 
(numbers), or distribution at the scale of the core area or Coastal Recovery Unit.  The anticipated 
direct and indirect effects of the proposed action will not alter the status of the bull trout at the 
scale of the Coastal Recovery Unit or coterminous range. 
 
Designated Bull Trout Critical Habitat 
 
The action area extends along approximately 1 linear mile of the North Fork Skykomish River, 
including its left-bank side channel, the CMZ, and associated portions of the 100-year floodplain.  
All or nearly all of these habitats are designated as critical habitat for the bull trout.  Eight of the 
nine PCEs of designated bull trout critical habitat are present in the action area. 
 
The action area contains rearing and FMO habitat for migratory (fluvial and anadromous) bull 
trout of the Snohomish-Skykomish River core area, and lies in close proximity to productive bull 
trout spawning habitats.  The action area is presumed to support adult, subadult, and juvenile bull 
trout originating from three of the core areas four known local populations (the North Fork 
Skykomish River, including Goblin and West Cady Creeks; Salmon Creek; and, the South Fork 
Skykomish River). 
 
The North Fork Skykomish River local population is the largest, most abundant, and most 
productive population in the entire Snohomish-Skykomish River core area.  Long-term viability 
of the North Fork Skykomish River local population is critically important to maintaining the 
overall distribution of migratory life history forms throughout core area.  The action area serves 
as an essential migratory corridor providing connectivity between three of the Snohomish-
Skykomish River core area’s four local populations. 
 
The proposed action will have both direct and indirect effects to bull trout critical habitat.  Some 
of these effects will be temporary, construction-related and limited in both physical extent and 
duration.  Others will be permanent or long-term, lasting for the functional life of the constructed 
features.  The proposed action incorporates permanent design elements and conservation 
measures which will partially offset effects to critical habitat, and avoid and minimize impacts 
during construction.  None of the proposed action’s temporary adverse effects to the PCEs of 
bull trout critical habitat are expected to persist for more than two years after construction. 
 
The proposed action will have significant, unavoidable temporary impacts to riparian buffers 
associated with 11.5 to 12.2 acres of clearing and grading.  However, the proposed action will 
also:  1) restore and re-establish at least 1 acre of riparian buffer throughout the abandoned 
alignment, 2) restore and enhance riparian function with native plantings across more than 8 
acres of the temporary footprint (including stabilized side slopes), and 3) mitigate off-site with 
the purchase of credits at an established mitigation bank for the permanent impacts and loss of 
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approximately 3.3 acres of riparian buffer.  Furthermore, by relocating most of the roadway 
section away from the North Fork Skykomish River and CMZ, by restoring connectivity to more 
than 4.6 acres of floodplain, and by installing large wood along the buried rock revetments and in 
the restored riparian buffers, the proposed action will avoid permanent adverse effects to riparian 
functions. 
 
The proposed action will reduce, but not permanently eliminate, a long-standing constraint on 
the North Fork Skykomish River’s CMZ.  Buried rock revetments constructed at the periphery of 
the CMZ will remain as a permanent feature.  Indirect effects will include a reduced incidence of 
overbank flows and interrupted patterns of erosion, sedimentation, and recruitment of large 
wood.  Were it not for the inclusion of permanent design elements that partially offset these 
adverse effects, we would expect simplified and homogenized instream structure to result in time 
along the affected bank. 
 
The proposed action will incorporate a significant amount of large wood, creating bank 
roughness and complex habitat at the periphery of the CMZ.  The action will restore floodplain 
connectivity to more than 200,000 ft2 (4.6 acres) of floodplain, reduce impediments to flood flow 
conveyance, and improve the storage and attenuation of flood flows.  The proposed action will 
increase channel and floodplain roughness, and thereby lessen hydraulic forces and resulting bed 
and bank erosion. 
 
The Service expects that the proposed action will maintain a diverse and complex assemblage of 
instream habitats along the affected reach, including a range of channel depths, complex cover, 
and resting and refuge habitat from stream velocities and forces.  The Service expects beneficial 
long-term effects to floodplain and riparian processes, including large wood recruitment.  The 
proposed action will enhance and not degrade floodplain and riparian functions and processes.  
The foreseeable direct and indirect effects of the proposed action (permanent and temporary) will 
not preclude bull trout from rearing, foraging, migrating, and overwintering within the action 
area. 
 
Within the action area, designated bull trout critical habitat will retain its current ability to 
establish functioning PCEs.  The anticipated direct and indirect effects of the action, combined 
with the effects of interrelated and interdependent actions, and the cumulative effects associated 
with future State, tribal, local, and private actions will not prevent the PCEs of designated bull 
trout critical habitat from being maintained, and will not degrade the current ability to establish 
functioning PCEs at the scale of the action area.  Critical habitat within the action area will 
continue to serve the intended conservation role for the species at the scale of the core area, 
Coastal Recovery Unit, and coterminous range. 
 
 
INTEGRATION and SYNTHESIS:  Marbled Murrelet 
 
The Integration and Synthesis section is the final step in assessing the risk posed to species and 
critical habitat as a result of implementing the proposed action.  In this section, we add the 
effects of the action and the cumulative effects to the status of the species and critical habitat, 
and the environmental baseline, to formulate our biological opinion as to whether the proposed 
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action is likely to:  1) appreciably reduce the likelihood of both survival and recovery of the 
species in the wild by reducing its numbers, reproduction, or distribution; or 2) reduce the value 
of designated critical habitat for the conservation of the species. 
 
The Service has concluded that the proposed action will interrupt the brooding of marbled 
murrelet eggs or chicks, and/or the regular feeding of chicks, at one or more locations.  These 
temporary exposures will significantly disrupt marbled murrelet nesting behaviors and create a 
likelihood of injury.  The Service has also concluded that, despite the long period of construction 
(i.e., two or three, full or partial, construction seasons), relatively few instances of nest 
abandonment or failure are likely to occur (i.e., the nest abandonment or failure rate should be 
low). 
 
Available data suggest a patchy and inconsistent distribution of marbled murrelets in the action 
area, and it appears that the action area may support relatively few marbled murrelets.  The 
action area, to a distance of 1.5 miles, includes approximately 934 acres of suitable to highly 
suitable marbled murrelet nesting habitat.  However, these suitable habitats are fragmented and 
discontinuous.  With consideration for these data and the surrounding landscape context, the 
Service concludes it is unlikely that suitable habitats located within 0.25 mile of proposed 
blasting operations support a significant concentration of nesting marbled murrelets. 
 
The proposed action will not physically remove or functionally alter stands providing suitable 
marbled murrelet nesting habitat.  Based on observations made in the field, including 
observations of stand conditions throughout the proposed limits of construction, there appear to 
be no suitable or potentially suitable nest trees in the project area.  The Service expects that no 
discernible changes in public use or management will result from the action.  No measurable 
indirect effects to marbled murrelets (e.g., crowding or displacement of breeding pairs; increased 
risk of predation) are expected to result from the proposed action. 
 
The Service expects that the direct and indirect effects of the proposed action, considered 
together with the effects of any interrelated or interdependent actions, and the cumulative effects 
of future State, tribal, local, and private actions, will not cause a measurable decline in juvenile 
recruitment or productivity at the scale of the stand, action area, or larger landscape.  The Service 
expects that the action will have no effect on marbled murrelet distribution at the scale of the 
stand, action area, or larger landscape.  The action will not cause a recognizable decline in 
marbled murrelet abundance (numbers) or productivity (reproduction), and will not affect 
distribution of the species, in Conservation Zone 1 or across the species’ listed range. 
 
 
CONCLUSION:  Bull Trout and Designated Bull Trout Critical Habitat 
 
The Service has reviewed the current rangewide status of the bull trout, the environmental 
baseline for the action area, the direct and indirect effects of the proposed action, the effects of 
interrelated and interdependent actions, and the cumulative effects that are reasonably certain to 
occur in the action area.  It is the Service’s Biological Opinion that the action, as proposed, will 
not appreciably reduce the likelihood of survival and recovery of the bull trout in the wild.  The 
action, as proposed, is not likely to jeopardize the continued existence of the bull trout. 
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The Service has reviewed the current rangewide status of designated bull trout critical habitat, 
the environmental baseline for the action area, the direct and indirect effects of the proposed 
action, the effects of interrelated and interdependent actions, and the cumulative effects that are 
reasonably certain to occur in the action area.  It is the Service’s Biological Opinion that the 
action, as proposed, will not degrade the current ability to establish functioning PCEs at the scale 
of the action area.  Within the action area, critical habitat will continue to serve the intended 
conservation role for the bull trout. 
 
 
CONCLUSION:  Marbled Murrelet 
 
The Service has reviewed the current rangewide status of the marbled murrelet, the 
environmental baseline for the action area, the direct and indirect effects of the proposed action, 
the effects of interrelated and interdependent actions, and the cumulative effects that are 
reasonably certain to occur in the action area.  It is the Service’s Biological Opinion that the 
action, as proposed, will not appreciably reduce the likelihood of survival and recovery of the 
marbled murrelet in the wild.  The action, as proposed, is not likely to jeopardize the continued 
existence of the marbled murrelet. 
 
 

INCIDENTAL TAKE STATEMENT 
 
Section 9 of the Act and federal regulation pursuant to section 4(d) of the Act prohibit the take of 
endangered and threatened species, respectively, without special exemption.  Take is defined as 
to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage 
in any such conduct.  Harm is defined by the Service as an act which actually kills or injures 
wildlife.  Such an act may include significant habitat modification or degradation where it 
actually kills or injures wildlife by significantly impairing essential behavior patterns, including 
breeding, feeding, or sheltering (50 CFR 17.3).  Harass is defined by the Service as an 
intentional or negligent act or omission which creates the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt normal behavioral patterns which 
include, but are not limited to, breeding, feeding, or sheltering (50 CFR 17.3).  Incidental take is 
defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 
and not intended as part of the agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this Incidental 
Take Statement. 
 
The measures described below are non-discretionary, and must be undertaken by the FHWA so 
that they become binding conditions of any grant or permit issued, as appropriate, for the 
exemption in section 7(o)(2) to apply.  The FHWA has a continuing duty to regulate the activity 
covered by this Incidental Take Statement.  If the FHWA 1) fails to assume and implement the 
terms and conditions or 2) fails to require the contractor or applicant to adhere to the terms and 
conditions of the Incidental Take Statement through enforceable terms that are added to the 
permit or grant document, the protective coverage of section 7(o)(2) may lapse.  In order to  
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monitor the impact of incidental take, the FHWA must report the progress of the action and its 
impact on the species to the Service as specified in the Incidental Take Statement  [50 CFR 
section 402.14(i)(3)]. 
 
 
AMOUNT OR EXTENT OF TAKE 
 
The Service expects that incidental take of bull trout, in the forms of both harm and harassment, 
will result from the proposed action. 
 

1. Incidental take of bull trout in the form of harm (physical injury or mortality) resulting 
from handling related to fish capture and removal operations. 

 
 One adult or subadult bull trout and one juvenile bull trout will be harmed as a result 

of fish capture and removal operations conducted between August 1 and August 31 
(60 working days; two in-water construction seasons). 
 

2. Incidental take of bull trout in the form of harassment (stress not reaching the level of 
physical injury) resulting from handling related to fish capture and removal operations. 

 
 Two adult or subadult bull trout and three juvenile bull trout will be harassed as a 

result of fish capture and removal operations conducted between August 1 and 
August 31 (60 working days; two in-water construction seasons). 

 
The Service expects that incidental take of individuals will be difficult to detect or quantify for 
the following reasons:  1) the low likelihood of finding dead or injured individuals; 2) delayed 
mortality; and, 3) losses may be masked by seasonal fluctuations in numbers.  Where this is the 
case, we use a description of the affected habitat, based on the physical extent of effects, as a 
surrogate indicator of take. 
 

3. Incidental take of bull trout in the form of harassment resulting from degraded surface 
water quality and exposure to elevated turbidity and sedimentation during construction.  
Water quality will be degraded intermittently during the approximately 60-day period 
when construction activities are being completed below the OHWM of the North Fork 
Skykomish River.  Take will result when levels of turbidity reach or exceed the 
following: 

 
i) 50 NTUs above background at any time; or 

ii) 20 NTUs above background for more than 1 hour, continuously; or 

iii) 10 NTUs above background for more than 3 hours, cumulatively, over a 10-
hour workday; or 
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iv) 5 NTUs above background for more than 7 hours, cumulatively, over a 10-
hour workday. 

 All adult, subadult, and juvenile bull trout within the wetted perimeter of the North 
Fork Skykomish River, from a point approximately 100 ft upstream to a point 
approximately 300 ft downstream of construction activities, will be harassed between 
August 1 and August 31 (60 working days; two in-water construction seasons). 

 
4. Incidental take of bull trout in the form of harassment resulting from temporary increased 

sedimentation along the downstream reach. 
 

 All adult, subadult, and juvenile bull trout within the wetted perimeter of the North 
Fork Skykomish River, extending to a distance of 0.25 mile downstream, and for a 
duration of up to two years after construction. 

 
5. Incidental take of bull trout in the form of harassment resulting from bank hardening and 

associated permanent adverse effects to instream and off-channel habitats. 
 

 All bull trout associated with approximately 1,700 linear ft of the North Fork 
Skykomish River, indefinitely and for the functional life of the constructed features. 

 
The Service expects that incidental take of marbled murrelets, in the form of harassment, will 
result from the proposed action. 
 
The Service expects that incidental take of individuals will be difficult to detect or quantify for 
the following reasons:  1) the low likelihood of finding dead or injured individuals; 2) delayed 
mortality; and, 3) losses may be masked by seasonal fluctuations in numbers.  Where this is the 
case, we use a description of the affected habitat, based on the physical extent of effects, as a 
surrogate indicator of take. 
 

6. Harassment of all marbled murrelets nesting within 0.25 mile of proposed blasting 
operations, resulting from exposure to construction-related sources of disturbance and a 
significant disruption to nesting behaviors. 

 
 All marbled murrelet adults and chicks nesting within approximately 18 acres of 

habitat will be harassed, creating a likelihood of injury, over the course of two or 
three construction and nesting seasons. 

 
 
EFFECT OF THE TAKE 
 
In the accompanying Opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy of the bull trout or marbled murrelet. 
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REASONABLE AND PRUDENT MEASURES 
 
The Service believes that the following reasonable and prudent measures (RPMs) are necessary 
and appropriate to minimize, monitor, and report the impacts (i.e., the amount or extent) of 
incidental take on the bull trout: 
 

1. (RPM 1)  Minimize and monitor incidental take caused by handling related to fish 
capture and removal operations. 

 
2. (RPM 2)  Minimize and monitor incidental take caused by elevated turbidity and 

sedimentation during construction. 
 
The proposed action incorporates conservation measures which we expect will avoid effects to 
marbled murrelet habitat and reduce temporary exposures and effects during construction.  We 
expect that the FHWA will fully implement these conservation measures and therefore they have 
not been specifically identified as RPMs or terms and conditions. 
 
The Service believes that the following RPM is necessary and appropriate to minimize, monitor, 
and report the impacts (i.e., the amount or extent) of incidental take on the marbled murrelet: 
 

3. (RPM 3)  Monitor and report construction activities, including implementation of the 
seasonal work timing restrictions, removal of mature forest, and the frequency and 
duration of blasting operations. 

 
 
TERMS AND CONDITIONS 
 
In order to be exempt from the prohibitions of section 9 of the Act, the FHWA must comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above and outline required reporting/monitoring requirements.  These terms and 
conditions are non-discretionary. 
 
The following terms and conditions are required for the implementation of RPM 1: 
 

1. The FHWA, WSDOT, and County shall ensure that fish capture and removal operations 
are conducted by a qualified biologist, and that all staff participating in the operation 
have the necessary knowledge, skills, and abilities to ensure safe handling of fish.  Fish 
capture and removal operations shall take all appropriate steps to minimize the amount 
and duration of handling.  The operations shall maintain captured fish in water to the 
maximum extent possible during seining/netting, handling, and transfer for release, to 
prevent and minimize stress. 
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2. The FHWA, WSDOT, and County shall ensure that water quality conditions are adequate 
in the buckets or tanks used to hold and transport captured fish.  The operations shall use 
aerators to provide for the circulation of clean, cold, well-oxygenated water, and/or shall 
stage fish capture, temporary holding, and release, to minimize the risks associated with 
prolonged holding. 

 
3. The FHWA, WSDOT, and County shall only employ electrofishing if all other means of 

fish capture and removal have been determined impracticable, and only after a qualified 
biologist determines that adult and subadult fish have been effectively removed.  
Electrofishing methods shall use the minimum voltage, pulse width, and rate settings 
necessary to immobilize fish.  Water conductivity shall be measured in the field before 
electrofishing to determine appropriate settings.  Electrofishing equipment and methods 
shall comply with the electrofishing guidelines outlined by the NMFS (NMFS 1997). 

 
4. The FHWA, WSDOT, and County shall provide notice to the Service’s consulting 

biologist (Ryan McReynolds, 360-753-6047) a minimum of ten days prior to fish capture 
and removal operations.  Upon request, the FHWA and WSDOT shall permit the Service 
or its designated representative to observe fish capture and removal operations. 

 
5. The FHWA, WSDOT, and County shall document and report all bull trout or other 

salmonids encountered during fish capture and removal operations.  The FHWA and 
WSDOT shall submit a monitoring report to the Service’s consulting biologist (Ryan 
McReynolds, 360- 753-6047) at the Washington Fish and Wildlife Office in Lacey, 
Washington, by December 15 following each in-water construction season. 

 
The following terms and conditions are required for the implementation of RPM 2: 
 

1. The FHWA, WSDOT, and County shall monitor turbidity levels in the North Fork 
Skykomish River during sediment-generating activities.  Monitoring shall be conducted 
at a distance of 300 ft from sediment-generating activities. 

 
2. Monitoring shall be conducted at 30-minute intervals from the start of sediment-

generating activities.  If turbidities measured over the course of three consecutive  
30-minute sample intervals do not exceed 5 NTUs over background, then monitoring of 
sediment-generating activities will be conducted for the remainder of the workday at a 
frequency of once every 6 hours, or if there is a visually appreciable increase in turbidity. 

 
3. If, at any time, monitoring conducted 300 ft from sediment-generating activities indicates 

turbidity in excess of 5 NTUs over background, monitoring shall be conducted at 30-
minute intervals until turbidity falls below 5 NTUs over background. 
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4. If turbidity levels measured at 300 ft from the sediment-generating activities exceed 50 
NTUs above background at any time, 20 NTUs above background for more than 1 hour 
continuously, 10 NTUs above background for up to 7 hours, cumulatively, over a 12-hour 
workday, or 5 NTUs above background for more than 7 hours, cumulatively, over a 12-
hour workday, then the amount of take authorized by the Incidental Take Statement will 
have been exceeded.  Sediment-generating activities shall cease, and the FHWA shall 
contact the Federal Activities Branch at the Washington Fish and Wildlife Office in 
Lacey, Washington (360-753-9440) within 24 hours. 

 
5. Monitoring shall be conducted to establish background turbidity levels away from the 

influence of sediment-generating activities.  Background turbidity shall be monitored at 
least twice daily during sediment-generating activities.  In the event of a visually 
appreciable change in background turbidity, an additional sample shall be taken. 

 
6. If, in cooperation with other permit authorities, the FHWA or WSDOT develop a 

functionally equivalent monitoring strategy, they may submit this plan to the Service for 
review and approval in lieu of the above monitoring requirements.  The strategy must be 
submitted to the Service a minimum of 60 days prior to construction.  In order to be 
approved for use in lieu of the above requirements, the plan must meet each of the same 
objectives. 

 
7. The FHWA, WSDOT, and County shall submit a monitoring report to the Washington 

Fish and Wildlife Office in Lacey, Washington (Attn: Ryan McReynolds, Federal 
Activities Branch), by December 15 following each construction season.  The report shall 
include, at a minimum, the following:  (a) dates, times, and locations of construction 
activities, (b) monitoring results, sample times, locations, and measured turbidities (in 
NTUs), (c) summary of construction activities and measured turbidities associated with 
those activities, and (d) summary of corrective actions taken to reduce turbidity. 

 
The following terms and conditions are required for the implementation of RPM 3. 
 

1. When developing final plans for construction, the FHWA, WSDOT, and County shall 
include enforceable contract specifications to ensure full and successful implementation 
of the agreed-upon conservation measures. 

 
2. The FHWA, WSDOT, and County shall prepare a schedule in advance of each year’s 

construction activities.  The schedule shall outline and communicate seasonal and 
day/night work timing restrictions, with reference to specific work and staging locations.  
The FHWA and WSDOT shall provide the schedule to the selected Contractor(s) and 
work cooperatively to refine and adaptively manage implementation of the schedule, 
including contingencies. 
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3. The FHWA, WSDOT, and County shall conduct a field review of work and staging 
locations in advance of each year’s construction activities.  The FHWA and WSDOT 
shall assess the limits of construction, and identify and confirm that work and staging will 
not result in impacts to mature stands or trees providing suitable habitat for the marbled 
murrelet; i.e., trees or stands exhibiting high canopy closure, with a multi-storied canopy 
providing good vertical and horizontal cover, and lateral limbs providing a 4 inch-
diameter (minimum) nest platform (located 33 or more ft off the forest floor). 

 
4. If a field review of the limits of construction identifies trees providing suitable marbled 

murrelet nest platforms, the FHWA, WSDOT, and County shall notify the Service at their 
earliest convenience.  The FHWA, WSDOT, and County shall coordinate with the 
Service to positively confirm the absence of nesting marbled murrelets and/or postpone 
clearing until after the marbled murrelet nesting season. 
 

5. The FHWA, WSDOT, and County shall monitor and report the frequency and duration of 
blasting operations. 

 
6. The FHWA, WSDOT, and County shall prepare, and provide to the Service no later than 

December 15, a summary of each year’s construction activities.  The summary shall 
describe implementation of the seasonal and day/night work timing restrictions, and any 
schedule/construction contingencies and adaptive management.  The summary shall 
describe the frequency and duration of blasting operations. 

 
7. All materials for submittal to the Service shall be sent to the Washington Fish and 

Wildlife Office in Lacey, Washington (Attn: Ryan McReynolds, Federal Activities 
Branch). 

 
We expect that the amount or extent of incidental take described above will not be exceeded as a 
result of the proposed action.  The RPMs, with their implementing terms and conditions, are 
designed to minimize the impact of incidental take that might otherwise result from the proposed 
action.  If, during the course of the action, this level of incidental take is exceeded, such 
incidental take represents new information requiring reinitiation of consultation and review of 
the RPMs.  The FHWA must immediately provide an explanation of the causes of the taking and 
review with the Service the need for possible modification of the RPMs. 
 
The Service is to be notified within three working days upon locating a dead, injured or sick 
endangered or threatened species specimen.  Initial notification must be made to the nearest U.S. 
Fish and Wildlife Service Law Enforcement Office.  Notification must include the date, time, 
precise location of the injured animal or carcass, and any other pertinent information.  Care 
should be taken in handling sick or injured specimens to preserve biological materials in the best 
possible state for later analysis of cause of death, if that occurs.  In conjunction with the care of 
sick or injured endangered or threatened species or preservation of biological materials from a 
dead animal, the finder has the responsibility to ensure that evidence associated with the 
specimen is not unnecessarily disturbed.  Contact the U.S. Fish and Wildlife Service Law 
Enforcement Office at (425) 883-8122, or the Service’s Washington Fish and Wildlife Office at 
(360) 753-9440. 
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CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the Act directs federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to develop information. 
 
The Service recommends the following to the FHWA: 
 

1. The FHWA, WSDOT, and County should continue scoping and evaluating permanent 
solutions for other environmental deficiencies along Index-Galena Road and the North 
Fork Skykomish River.  These solutions should take into consideration the effects of 
future climate change, which are likely to further exacerbate flooding and bed and bank 
instability throughout the middle and upper watershed.  These effects could heighten 
existing river-road conflicts, create new conflicts, and further degrade and fragment the 
habitats which support bull trout. 
 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects, or 
benefiting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations. 
 
 

REINITIATION NOTICE 
 
This concludes formal consultation on the action(s) outlined in the request.  As provided in 50 
CFR 402.16, reinitiation of formal consultation is required where discretionary federal agency 
involvement or control over the action has been retained (or is authorized by law) and if:  1) the 
amount or extent of incidental take is exceeded; 2) new information reveals effects of the agency 
action that may affect listed species or critical habitat in a manner or to an extent not considered 
in this opinion; 3) the agency action is subsequently modified in a manner that causes an effect to 
the listed species or critical habitat not considered in this opinion; or 4) a new species is listed or 
critical habitat designated that may be affected by the action.  In instances where the amount or 
extent of incidental take is exceeded, any operations causing such take must cease pending 
reinitiation.  
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